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Moulding Pulleys. | 





By Ropertr E. Masters. 





The drawings will show two methods of 
strengthening light rims in pulleys with a) 
broad face, without materially increasing | 
their weight. | 

An order was given for a pulley 24” diam- | 
eter, 18” face. A pulley-ring pattern, 6’ face, | 
was selected, which was rather light for width | 
of face required. After the pattern had been 
drawn up part way, suitable arms were bedded | 
in and the pulley drawn up to the proper | 
height; the pattern was drawn out of the 
mould ; the cheek A A, Fig. 1, lifted off ; the 
upper half of the core set off, and the arms 
drawn out the same as in moulding any ordi- 
nary pulley from a band or ring pattern. A | 
light bracket 2 B was then cut in the sand 
from the arms to the rim of the pulley.. To 
have these brackets alike, so that the pulley 
would not be too much out of balance, a piece 
of wood was got out for a pattern the size of 
the bracket, and fitted into each place when | 
the sand was cut away. | 

The line shaft in a factory extended 7 | 
beyond the last hanger; a pulley 18’’ diam- | 
eter, 14’' face, was wanted to go on this shaft 
outside of the hanger to drive a machine in a | 
certain location. The machine had a tight- 
and loose pulley to be driven by a 6” belt. | 
In ramming up this pulley, Fig. 2, tapered 
curved strips C’ C were bedded in under 
each arm from the rim to the base of the 
hub, the arms being flush with the top of 
the rim. When the arms and lower half of 
the hub had been drawn from the mould, 
the curved strips C C were drawn out before 
the rim was drawn, and the pulley cheeked off 
to dress the mould. 

It was claimed that ‘‘these curved strips 
would give more strength to the rim than 
straight strips running diagonally from the 
rim to the base of the hub.” (It seems as if 
that theory was like advocating that a crooked 
or bent column would sustain more than a 
straight one.) 

It might be thought by some, ‘‘ Why not 
make the arms down in the rims far enough 
to let the rim come close to the hanger ?”’ | 
This would have made it necessary to change 
the position of the machine—a move desirable | 


to avoid. | 
| 
——_ +> 


Early Engineering Reminiscences, 





By GrorGE Escou SELLERS. | 


TWENTY-THIRD PAPER. 





The Egyptian papyrus appears to have been 
in high repute with the Romans until some- 
time during the fifth century of our era, when 
it was superseded by cotton paper, then called 
carta bombycina, The credit of this import- 
ant discovery or invention as been attributed 
variously to Greece, Italy and Germany ; 
other accounts give China the credit, and 
that from thence the paper itself was brought 
to Mecca, there carried by the Arabs to the 
coasts of Barbary, from whence it found its 
way to Spain, Italy and Greece. 

When Nathan Dunn brought his great col- 
lection from China, and opened in Philadel- 
phia what for years was known as the Chinese 
museum, he exhibited two specimens of paper 








A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS, 


NEW YORK, AUGUST 7, 1886. 


before the Christian era. Mr. Dunn was a 


‘man of sterling integrity, and fully believed 
| what he represented. 


He said that he ob- 
tained the specimens in a manner that left no 
doubt in his mind as to their authenticity. 
The writing or characters on these specimens 
appeared to have been made with a brush, al- 
though some of them had that peculiar dead 
surface due to block printing. These speci- 
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The first real advance in the art of paper- 
making in the long period of eighteen hun- 
dred years is due to Holland in the invention 
of the cylinder-beating engine for commi- 
nuting rags into paper pulp, and dispensing 
with the injurious and wasteful rotting pro- 
This invention dates about the middle 
of the last century, but it was not long in finding 
its way into France, and thence into England. 


cess. 
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MovuLpING PULLEYS. 


mens were so tender by age as not to bear 
handling without great care. They 
kept between plates of glass. I 


were 
examined 
them with care. They certainly were not the 
united strips of papyrus, but a regular long 
fiber paper, and, although greatly discol- 
ored, it was plainly to be seen that they 
were a well felted paper, similar in character 
It has been 
claimed that the Crusaders brought not only 
the paper but the art of manufacturing it to 


France. 


to the present Chinese paper. 


The first authentic accounts we have 
of the manner of preparing paper pulp from 
hempen, linen or cotton rags, was by fer- 
mentation or a species of putrefaction in 
closed vessels, and beating into pulp in mor- 
tars similar to the fuller’s mill, or by iron- 
shod pestles or stamps in wooden mortars. 
It required 40 of these stamps, working day 
and night, to prepare the pulp from 100 lbs. 
of rags, unless the putrefaction had been 
carried to such an extent as to be injurious to 
the fibre and wasteful to stock ; but it was al- 
ways a strong temptation to the paper-maker, 
and probably accounts for as much of the 


variation in quality of the oldest paper as the | 





documents dating back to about two centuries 


original quality of the rags used. 


The first English paper mill was erected by a 
German jeweler in the service of Queen Eliz- 
abeth, about the year 1588. But fortwo hun- 
dred years thereafter, or up to about 1788, 
England depended upon Germany, Holland 
and France for the finer qualities of writing, 
From 


drawing and copper-plate 


England the art was brought to America by 


papers. 


the early colonists, and was pursued in the 
same crude manner it had been done from its 
earliest invention. A millwright in the em- 
ploy of my grandfather, who, when I was but 
a boy, was aged and almost superannuated, 
claimed that some years prior to the Revolu- 
tion he had constructed the first cylinder- 
beating engine in America. He never tired 
of telling of the difficulties Mr. White ex. 
perienced in what he called laying and weld- 
ing the steel to the wrought-iron bars or 
blades for the beating rolls and bed plates. 
The Mr. White he referred to was most prob- 
ably the father of the John White whose 
screw cutting process I described in my first 
and second papers, as he was the brag black- 
smith of that time. Imported blister steel 
was all that could be obtained. This was 
drawn under a light trip-hammer into bars of 
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the proper size, laid on and welded to the 
If this millwright’s statement was 
correct, and I know no reason to doubt it, it 
places the introduction of the beating engine 


iron bars. 


into America simultaneous with its introduc- 
tion into England, and shows the rapidity of 
the spread of the first real advance in the art 
of paper-making. 

But, still, every sheet of paper, no matter 
of what quality or for what purpose, was 
made at the vat, on hand moulds, and it was 
not until the present century that the great 
advance in the art took place, the evolution 
or transition from hand-made paper to the 
continuously automatic machine-made paper. 
These wonderful changes, the perfecting the 
| greatest labor-saving machinery of this or 


any other age, have been accomplished within 
the lifetime and memory of many persons 
now living. 

The object of my giving the above sketch 
of what is known of the history of paper and 
| its manufacture, is to place in a striking light 
|the vast improvements which have resulted 
‘from mechanical ingenuity in so compara- 

tively short a period after a start was made. 
For the fourteen years preceding 1840, I 
| had been more or less employed on machin- 
(ery and appliances pertaining to paper-mak- 
\ing. It was during this period that the most 
marked progress was made, and was strongly 
| impressed on my memory; in fact, from my 
|earliest recollection, everything pertaining 
| to paper-making was familiar tome. I might 
| almost claim to having been born to the busi- 
|ness, my grandfather, Nathan Sellers, hav- 
| ing been the first person to establish the 
business of wire-drawing and wire-working, 
|and certainly the first man who made a pair 
of paper moulds on this continent. The 
exact date of his first work of the kind is not 
known. At my request, my brother Coleman, 
who has in his possession many old family 
papers, among themsome of my grandfather’s 
memorandums as far back as the year 1773, 
has searched them for entries as to wire work 
and paper moulds, and has sent me abstracts 
from such as he has found. The first entry 
is April 8, 1773: ‘‘ Weaving wire and nailing 
hoops;’”’? no doubt sieve hoops, and appears 
to be a mere incidental memorandum, but 
shows that at that date the business had pro- 
gressed beyond the first stage of wire-drawing 
to weaving, involving the erection of a wire- 
weaving loom. ‘The only other memorandum 
during that year, referring to wire, is Dec. 23: 
‘*Made surveying chain.” During the year 
1773, and until the trying times of 1776, my 
brother does not find any notes as to the wire 
business, which was during that time being 
regularly pursued, but he finds many refer- 
ences to clerical scrivener work, such as 
drawing deeds, etc. 

Much of the Quaker seems to have been 
laid aside, as there are many notes of having 
gone to reviews or attending muster. But in 
all the many conversations I have had with 
my grandfather as to his early experience in 
drawing wire, weaving and making paper 
moulds, and other work for paper mills, I do 
not recollect his ever having referred to what 
we find entered from the 6th to 19th of Janu- 
ary, 1776—that was ‘‘ Making Saltpetre,” 
‘* Boiling Saltpetre.” But these entries show 
the direction of the minds of earnest men of 
those exciting times, and ara followed by 
memorandums from February 3 to March 10, 
such as ‘‘ Making priming wires and brushes ”’ 

a significant reminder of the days of flint- 
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locks— with the maxim of ‘‘ Peck your 
flints and keep your powder dry.” On the 
10th there is an entry, ‘‘ Got 400 sheets of 


” 


money to sign.” From this time his work 


seems to have alternated between signing 
Jontinental money, wire work and attending 
muster, until the 17th of May, when we find 
‘* Straightening wire for paper moulds.” This 
is the first memorandum referring to paper 
moulds; but, like the entry as to weaving 
wire in 1773, it throws no light as to the date 
of his first work of the kind. The following 
entries make frequent reference to laying the 
face of paper moulds, drawing wire and at- 
tending muster : 

The entry of 13th 


Colonel Paschall’s will,” and on the 


** Wrote 
15th 
marched with his regiment for New Jersey. 


August is, 


Now come some curious documents showing 
the dependence of the paper-makers of only 
110 years ago on a single man. ‘The first is a 
certified extract from the minutes of Congress, 
dated August 26th, 1776: 

‘* A petition from sundry paper-makers was 
presented to Congress, and read, praying that 
Nathan Sellers, an associator in Col. Paschall’s 
battalion, and who has marched to New Jer- 
sey, may be ordered to return home, to make 
and prepare suitable moulds, washers and 
utensils for carrying on the paper manufac- 
tory. 

** Resolved, That the prayer of the petition 
be granted. 

‘* (Sig. ) 


Cuas. THomson, Sec’y.” 
On the reverse side of the above is written: 
‘The within Nathan Sellers, being discharged 
the service, agreeable to the within resolve of 
Congress, he, together with his father, John, 
. and brother, Samuel Sellers, messengers on 
this occasion, having first produced the per- 
mission of the Hon’bie the Committee of the 
City and Liberties of Philadelphia to come 
forward to this camp, they are permitted, 
viz., John Sellers, the father, and Nathan and 
Samuel Sellers, his sons, to pass from hence 
to Philadelphia. 


‘* Headquarters, August 30, 177¢ 
‘* (Sig. ) 


. 
Dan’L RoBERDEAU, 

‘* Brigadier-General. 

‘** Jonathan Paschall, Col.” 

The army was at that time encamped at 
Newark, N. J. They left for home the 30th, 
arriving there the evening of September Ist. 
On the 3d we find him at work on paper 
moulds, continuing in the old routine, diversi- 
fied by signing Continental money on Septem- 
ber 24 and 25; 
ing) and water-marking moulds for Willcox, 


brassing (this means new fac- 


of Joy Mills, Chester County, Pa., now Dela- 
ware County, at that time making paper for 
Congress and for Continental money under 
military protection. I will here remark that 
up to the present time the Willcoxes continue 
extensively engaged in making the finest 
qualities of bank-note paper. 

I have often listened with great interest to 
my grandfather’s account of the straits the 
people were reduced to for want of paper dur- 
ing the revolutionary embargo. Fly-leaves 
were torn 
leaves from account books for letter-writing. 
The stock of paper for printing Continental 
money had run out, the English-made paper 


from printed works and blank 


mculds had worn out, and there was no wire 
This was the 
state of affairs when his honorable discharge 


in the country to reface them. 


from the army was granted by special Act of 
Congress. From the many conversations I 
had with him on the subject, I got the im- 
pression that the object was to employ him in 
making moulds for the Government use ; that 
it had been represented that he was competent 
to do so, and not that he had been pursuing the 
business ; and that on his return he had im- 
mediately gone to Yorktown, Pa., and there 
made the moulds for the Government, but 
his diaries, I have made the 
above quotations, throw a different light on 
it. The refacing the moulds for Willcox was 
undoubtedly for making paper on them for 
the Government. But soon after, say October 


from which 


9th, an entry shows that he commenced mak- 
ing the frames for Continental moulds, and 
continued on that work the remainder of that 
month. It was not until a later period, and 
during the time the British had possession of 
Philadelphia and the Government offices were 
at Yorktown, Pa., that he was called there by 
the following letter : 


| 


staples to each bolt. 





AMERICAN 


‘Yorktown, April 11, 1778. 

‘Sir: The Honorable the Treasury Board 

having occasion of another form for mak- 

ing of paper, you are, therefore, as a good 

Whig and sincere friend of American lib- 

erty, requested without any delay to accom- 

pany the express whotakes this to you, so that 

you be here as soon as possible, bringing with 

you such tools as may be necessary. As to 
wire, we have enough here with us. 

‘* (Signed ) Yours, etc., 

a 

‘*Please to keep an account of your ex- 
penses, as they will be reimbursed. 

‘* To Mr. Nathan Sellers.”’ 


This job was, no doubt, duly completed, as 
isshown by acopy of a bill in £84 and the fol- 


HILLEGAS. 


lowing safe passes : 


‘‘ This may certify that Mr. Nathan Sellers, 
ye bearer hereof, is on his return from York- 
town to Darby township in Chester county, 
and ought not to be molested or impeded 
on his way, having been employed by ye 
Board of Treasury and given evident marks 
of his attachment to ye cause of ye United 
States. 


E. Gerry. 


‘* (Sig.) 

‘* Yorktown, May 2, 1778.” 

‘* War Orrice, Yorktown, May 3, 1778. 
‘*Permit the bearer, Mr. Nathan Sellers, to 
pass unmolested from hence to his father, 
John Sellers, in Darby township, Phila- 
delphia county, he being a loyal subject of 

these States. 
‘* By order of the Board. 

‘* (Sig.) {RICHARD PETERS. 
‘To all Continental 
whom it may concern.” 


officers and others 

The entry of May 17, 1776, of ‘‘Straighten- 
ing wire for 
refers to what was known as 
laid moulds, in contradiction 


paper moulds ” 


to woven or vellum-faced, each 
successive wire being laid by 
hand on the frames they were 
to cover and form the faces of ; 
being secured at each bar, one 
to the other, by hand-twisting 
the 
such a thickness as to regulate 


cross-wires that were of 
the spaces between each par- 
allel wire. It must be self- 
evident to any one that the 
hard brass wire from the reel 
or coil, and simply cut into 
lengths with its set or curva- 
ture, could never be laid one 
wire parallel with the other, 
without | 


preserving equal distances apart, | 
out and | 


first having the curvatures taken 
being made perfectly straight. My grand- 
father had preserved all of his original tools, 
including the straightening board used at | 
the time of the above entry; also a wire- 
drawing block, made of lignum-vite, wire 
plates, zippers, that is, link pincers that 
closed, gripping the wire in the act of draw- 
ing it—-all of which were in my possession 
until my removal to the West in 1841. 
Looking at these old relics it was always a 
marvel to me how a young man, fresh from 
the farm, could have taken up and success- 
fully pursued a business without any knowl- 
It 
must have been a series of inventions and ex- 
As to 
board, it was on the same principle as was in 


edge of what had been previously done. 


periments. this first straightening 
use in England and France, but in construc- 
tion greatly improved, so much so as to have 
been re-invented and patented in France as 
late as 1800 or thereabouts. The principle of 
taking the curvature out of the wire is by 
drawing it between stiff wire pins fixed ina 
board, which act to bend the wire first in one 
direction, then in the reverse, ina waving 
line, the waves decreasing or growing shorter 
until the last bend leaves the wire perfectly 
straight. The placing the pins required con- 
siderable skill on the part of the operator, 
and often considerable adjustment by bend- 
ing in or out by strokes of a hammer. In 
my grandfather's original straightener, two or 
three first bends were made by pins perma- 
nently driven into the board; the after bends 
by a series of small flat steel bolts, rounded 
at the working ends, and slightly grooved 
These bolts 
were secured to the board by a couple of 


for the wire to run smoothly in. 


They were set in posi- 
tion and adjusted to give the required bends 


by set screws against their ends. Immediately 
in front of the last bolt was set a permanent 


- 
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shear or cutting blade, jointed to it an upper 


blade with a wooden handle that the operator 
held in his left hand, while with a pair of 
pliers in the right hand he took hold of the 
wire, drawing straight by running his thumb 
on the edge of a straight-edge secured to the 
board to the mark indicating the length of 
wire required when, by depressing the handle 
in the left hand, it was clipped off. 

As late as the year 1833, I found the pin 
straighteners still in use in England. One 
extensive wire worker was using the adjustable 
arrangement I have described. He called it 
the Sellers straightener, which he explained 
by saying that his predecessor had been a 
correspondent of Nathan Sellers, from whom 
he had received the plan, and at the same 
time the plan of his annular annealing pots, 
which they had not succeeded in using for 
the finest numbers of brass wire, which I 
found them still annealing over open charcoal 
fires, requiring great skill on the part of the 
workman, and even then the work was very 
imperfectly done. On examining their fur- 
nace, the cause of failure was evident; a uni- 
form heat could not be had in it, nor could 
the degree of heat be regulated with any cer- 
tainty. I made them drawings of grand- 
father’s furnace that had been without any 
change in plan successfully used for over fifty 
years, had one erected, charged a pot, worked 
off a heat, to the amazement of the proprietor, 
who was not slow in seeing certainty where there 
was uncertainty and a saving of not less than 
ten per cent: in labor in that particular branch 
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of his business. As England is indebted to 
America for annealing in closed vessels, I may 


| have something more to say on that subject 


in my next. 
——__-epe—_—__—_ 


Jarley’s Varnish Can. 


Although especially designed as a varnish 
can‘for patternmakers’ use, it can be used for 
a variety of other purposes, as for holding 
naphtha by painters, finishers, etc. 

The can is made of either tin or copper, 
and of any desired size. The construction is 
such that the can is air-tight, brought about 
by the cover closing down into the liquid 
This 
not only makes the can air-tight, but insures 


between the outer and inner sections. 


the cover against sticking. 

A recent improvement, not shown in the 
engravings, consists of a holder for brushes. 
It is made of a piece of sheet steel snapped on 
the edge of the inner can, with projecting 
fingers for gripping the brush handles. 

C. R. Carley, Syracuse, N. Y., is the manu- 


facturer. 
ae. 


In a paper read before the members of the 
Gas Institute (England), Thomas Fletcher, 
F.C.S., made some interesting experiments 
showing the remarkable efficiency in boiling 
water in a kettle by extending copper rods 
down into the fire and up into the water. Of 
it is understood that flame contact 
with ordinary heating surface of a kettle or 
boiler is impossible on account of the low 
temperature. 
into the fire, they become heated hot enough 
Experiments of this 
kind are not new, and in this case their chief 
significance is in relation to what Mr. Fletcher 
believes they demonstrate as practicable in 


course, 


By extending these rods down 


to permit flame contact. 


steam boiler construction—an end which he is 
experimenting to reach. In this case it would 
not be practicable to use projecting rods, so 


he uses webs or angle ribs rolled in the plate. 
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The hot weather has some unusual effects 
upon daily newspapers in this .city. Five of 
the proprietors of principal morning papers 
are calling each other bad names quite regu- 
larly, since exciting news has become scares 

The old Hvening Post has begun to boom 
prohibition. Recently it published a glow 
ing editorial on prohibition and the prohibi 

tion party, and on the same page a prominent 
advertisement of ‘‘ mild, mellow and delicious 
whiskey.” Perhaps prohibition, well me! 

lowed with whiskey, is the new-fangled reforn 
variety. 


The School of Mines Quarterly, publishe 
for the Alumni Association, the Engineering 
and the Chemical Societies of the School of 
Mines, Columbia College, N. Y., is a first-rat 
magazine for those engaged in mining pur 
suits. It has six editors and twenty associat: 
editors, which is a good reason for having no 
editorial opinions to express. 


A good many users of iron prefer Swedisi: 
It is said b: 
Swedish importers that their brands are ex 
tensively imitated in many countries. The 
moral is, if a man wants genuine Swedish 
iron, he should be careful of whom he buys. 


bars for some special uses. 


The Locomotive, published by the Hartford 
Boiler Insurance Company, says : 

‘* The great influence which the circulation 
of the water in a steam-boiler, when it is in 
operation, exercises upon its efficiency, its 
tendency to foul up, and its liability to 
various annoying defects, not seem 
to be fully understood or appreciated ly 
many to whom it is of the greatest import- 
ance. Were it not for the fact that heat ap- 
plied to the under side of a body of water is 
communicated to it, thereby expanding it and 
causing it to rise through the colder water 
above, and producing a circulation, it would 
be practically impossible to generate steam in 
the ordinary manner. 
given area of heating surface depends almost 


does 


The efficiency of any 


wholly upon the perfection of the circulation 
of the water in contact with it. This will 
probably be better appreciated when it is 
stated that the experiment has been performed 
of immersing a cubical metallic box in water 
and heating it from the inside. The hori- 
zontal upper surface of the box generated 
more than twice as much steam per square 
foot of surface as the perpendicular sides, 
while the bottom or lower side generated 
none at all. This was due to the fact that the 
steam bubbles or vesicles formed in contact 
with the upper surface, had nothing to inter- 
fere with their prompt liberation from that 
surface, heated water was equally free to rise, 
its place being immediately filled by a fresh 
supply of colder water, thus forming a rapid 
circulation; the operation went on with greater 
difficulty in contact with the vertical surfaces, 
while with the surface, 
the steam as formed would have a tendency 


lower horizontal 
to hug the surface, and prevent the contact 
of water with it, thus effectually preventing 
any circulation. When these facts are ap- 
preciated it will readily be seen how essential 
it is to the proper performance of a boiler 
that the water-spaces should be large, and as 
in order 
that the water may have opportunity to circu- 
late rapidly, and the steam when formed be 
disengaged as freely and quietly as possible. 
Comparatively few years ago, it was the 
universal practice to crowd as many tubes 
into a horizontal boiler as could be gotten 
it. 
enable the greatest number to be put intoa 
given space, on the theory that the more heat- 
ing surface the more steam the boiler would 
make, and the natural consequence was the 
spaces between tubes, and between tubes and 


free from obstruction as possible; 


into They were set in zig-zag rows, to 


shells, soon became filled up with scale and 
sediment, the result being overheated plates, 
and leaky seams and tubes, while the steam- 
ing capacity of the boiler was greatly re- 
Of late years, however, the fact is 
beginning to be appreciated that tube surface 


duced. 


is not heating surface, unless it has plenty of 
room to act as such, and consequently the 
number put into boilers of any given size is 





less; they are arranged in a more rational 
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manner, and as a natural result the boiler | 
steams better, and is more easily kept clean, | 
less repairs are necessary, and the life of the | 
poiler is greatly prolonged. 

hh 

Machinist’s Bench Drill. 





The drill which we illustrate herewith is 
designed to be set on a bench or platform 
about two feet in height. It has four changes 
of speed, and lever feed, being adapted for 
quick work as in manufacturing establish- 
ments. 

The mandrel has standard taper hole ;_ bear- 
ings are of gun metal, mandrel and shaft of 
steel. The machine will drill up to a ? inch 
hole, to the center of an 18 inch circle. 

The manfacturer is W. W. Brisben, Cleve- 
land, Ohio. 





——__ _eq>e_—_____- 

American Railway Master Mechanies 
Association, 

REPORT OF MASTER MECHANICS COMMITTEE 


ON IMPROVEMENT OF LOCOMOTIVE BOILER 


CONSTRUCTION. 





To the American Railway Mister Mechanics 
Association ; 


Your committee on improvement of loco- 
motive boiler construction respectfully sub- 
mit the following as the result of their labors 
With a circular of inquiry sufficiently broad 
to embrace the most minute improvement, and 
giving admittance to any and all boilers, your 
committee regret that very few replies have 
been received : 

Mr. G. W. Stevens writes your committee 
that his company have had built by the 
Schenectady Locomotive Works three 18 x 24- 
inch cylinder, 5 foot 6 inch driving-wheel 
passenger engines, with boiler carrying 180 
lbs. working pressure, 

As the engines have only been in service 
a short time, nothing definite can be said of 
the benefit of the high steam pressure. No 
trouble whatever is experienced with the valve 
and cylinder and surfaces, and evidence is 
given of a fuel record that will not exceed five 
(5) pounds of coal per car mile, with trains of 
ten cars equal to 280 tons, exclusive of load, 
running on a schedule time of 37 miles per 
hour. 

Mr. William Woodcock writes that nothing 
new has occurred in his practice during the 
past year, but gives sound advice in advocat- 
ing steel as the best material for boilers, and, 
with the present tendency to larger boilers, 
better workmanship, and abhorrence for that 
instrument of boiler torture known as the drift- 
pin. 

Mr. Thomas Twombly reports progress in 
larger boilers and heavier material. 

Mr. Allen Cooke expresses a preference for 
the wagon-top boiler, of sufficient size to war- 
rant plenty of steam. 

From the work of N. P. Burgh (on boilers), 
your committee reproduce a return tube 
boiler, which is not identical, but substantially 
the same as the Coventry boiler, as reported 
in eighteenth annual proceedings of this con- 
vention. This is not presented as anything 
new, but to verify the remark by a member at 
the last annual convention that some devices 
were presented as new, when, in fact, they 
were thirty years old. In connection with 
this, it is interesting to note the different 
forms of boilers that have appeared from time 
to time, particularly those of a comparatively 
early date; they all bear close resemblance, 
the desiguers ignoring the principle of direct 
application of heat, and imagining that heat- 
ing surface could be sacrificed, and the best 
results obtained, by the introduction of any 
distortion, evidently believing that the ef- 
ficiency of the boiler was increased just in 
proportion to the circuitous route of the heat 
from the fire-box to the tubes. 

Mr. J. E. Jerrold of the C. M. & St. P. 
Ry. furnishes your committee with drawings 
of his curved boiler seam, plates 40 and 50, 
a8 applied to longitudinal seams for the pur- 
pose of securing maximum strength and 
avoidance of concentrated strains, and kindly 
furnishes a letter giving the results of press- 
ure test, as applied to steel drums, con- 
structed for the purpose. [This construc- 
tion was illustrated in the AMERICAN Macutn- 
ist of Jan. 9, 1886]. 

Your committee conclude that with the 
return of activity in locomotive building, 
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sion. It is a matter which has been before 
this association for a great many years, and 
the interest in 
boilers improvements, it seems to me ought 


discussions in locomotive 
to be on the increase instead of decrease. I 
hope that some of the members will see fit to 
criticize this report, or at least to discuss it to 
some extent, and not let it go by default. I 
have perhaps been a little remiss in my 
duties. I do not think I contributed any- 
thing to the committee toward making up 
that report, but there is one little 
detail about the construction of locomotive 
boilers that I would like to mention, and 
that is, the fastening of the inside fire-box to 
the outside shell at the bottom, or at the mud 
ring, as we call it. 
there should be any 
bottom of the furnace, at the corners espe- 
cially. When I see a boiler leaking at the 
mud ring, it seems to me that it is due to 


minor 


I can see no reason why 
leakage around the 


faulty design, or construction, or to some 
defect that should be remedied, and it can be 


remedied, There is no question but you can 
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make the union of the two parts of the 
boiler at the bottom, at the mud ring, just as 
strong, as reliable and as free from dangerous 
leaking as you can make any other part of the 
We do not do it. Why? Simply 
because we have not given the thought and 
attention to that matter that we ought to have 
what I 


boiler. 


done. I have commenced to do 


believe will obviate that difficulty. It is not 
needed so much in New England, where our 
water is pure, as it is in the West. But since 
I was railroading a short time in the West, I 
have think that 
matter, and I now make the mud ring deeper 
and double rivet it. I say that if one row of 
rivets won’t hold that joint tight and keep it 
from leaking at all times, put in two; if two 
won't hold it, put in three. If it is necessary 
to put in ten rows of rivets around the bottom 


been led to more about 


of the boiler where you join the two parts 
of the boiler together in order to make it 
safe and free from leaking, do so; but let us 
get rid of the annoyance of leakage around 
We all know it 
is a bad place to get at and to fix, and that it 


the bottom of our furnaces. 


involves a good deal of time and expense to 
repair a leak, especially at the corners. I 
think that a double-riveted mud 
called, will cure the difficulty. I 
adopted that method of construction, and I 


ring, 80- 
have 
have several boilers running which were 
made in that way, and, so far, they are as 
free from leakage there as at any other parts 
of the boiler. 


Mr. Campbell—How do you fix the round 





improvements will become more manifest; and 
tLat this association as in the past will con- 
tinue in the collection and dissemination of | 
knowledge which has made the locomotive 
boiler a triumph of mechanical skill and | 
placed the locomotive in acknowledgment as 
one of the most economical of high speed 
engines. 

G. W. STEVENS, ) 

Wm. Fuuuer, 

T. J. HATSWELL, ) 


Committee. 


DISCUSSION, 
Mr. Lauder—It seems to me that this re- 


port ought not to pass without some discus- 


points at the corners there ? 

Mr. Lauder—In precisely the same way 
that you would with the single-riveted ring. 
Of course those rivets are properly set, and 
the plugs are screwed from the outside. 
four in a double-riveted 


| There are ring, 
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have on my road 
the fire-box. 

Mr. Lauder—That, 
way; it is the only way that I have ever 


that of leaky corners in 
I think, is the usual 


adopted ; it is the only way that I can see 
that it can be done, because there is so much 
more surface on the outside of the boiler than 
there is on the inside. It would be impossible 
to put all the rivets through and head them 
off on the outside, so that in the case of 
those that can be put through, that plan is 
adopted. Then on the outside they are tap- 
ped, and the screws are put into the ring, and 
then headed off in the usual way. 

Mr. Setchel—I am a little sorry that Mr. 
Stevens, the chairman of the committee, is 
appointed on the other committee, where he is 
just at this time. We generally expect the 
chairman of the committee making a report 
to introduce the discussion in a way that will 
create interest ; and I should like very much 
to hear from him. Mr. Stevens has recently 
put some very heavy engines on the Lake 
Shore road, which carry a very high pressure, 
180 pocnds of steam, to which reference was 
made in his report. 
stand, 


They are, so I under- 


working very successfully; and I 
think the members would be very glad to 
hear from Mr. Stevens on the boiler ques- 
tion. 


One hundred and eighty pounds of 


steam is a very high and very unusual 


pressure; and while the general tendency 
seems to be in that direction, it is a question 
of how far we can go as to pressure and yet 
find the material we ought to use in order to 
retain it properly. 

Mr. Stevens 
who has last spoken, I can only reiterate what 


In answer to the gentleman 


was stated in the report. To use a short term 


for it, the engines ‘* get there.”” They have a 
large margin of power over the work that is 
required of them. I fail to see why there 
should be any objection to carrying a high 
The 
engines are built to run especially on heavy 


pressure of steam when it is needed. 


trains, and they run very fast. 
5 ie 


The Minneapolis Exposition Association 
has a cash capital of $300,000, besides land 
valued at %200,000. 


nearly 2,500 enterprising citizens of the city, 


Its stock is owned by 


which shows the general interest taken in this 
The 


being pushed towards completion, is of pink 


great affair. building, which is now 


Mankato stone and red brick. ‘The stone is 
quarry and hammered faced, and terra cotta 
is lavishly used in the construction with a 
very pleasing effect. There are three floors, 
each of the same size and height, having an 
The 
basement will be used for heavy machinery 


area of about seven and a half acres. 


and fully provided with line shafting and 
everything necessary for its exhibition in the 
very best manner. 


tied ann 


Marine Photography. 

By James F. Hosarr. 
Photography is capable of serving the ma. 
rine architect to great advantage. An instan- 
taneous picture of a vessel when moving 
through the water is a valuable subject for 
study by the designer of hulls and engine 
above, the 
This 


data may be obtained from the picture itself 


builders. To be of service as 


speed of the vessel must be known. 


by the length of vessel being known, and by 
A shut- 
ter is required which will give two instanta 


a special rig for the photographer. 


neous (so-called) exposures, the time between 
exposures being known. For instance, a ves- 
sel 200 feet long is to be photographed at 
speed, and while going slow, etc. One sec- 
ond elapses between the two exposures, and 
two images of the vessel appear upon the 
picture. 

By applying a scale to the photograph we 
find that the vessel moved ,', of her length in 
one second, or just 10 feet; by a little calcu 





a distinct picture may be taken at the same 
time the dual view is secured, and the single 
view used for purpose of study, the speed 
being determined as before from the dual 
view. 


Examination of Marine Engineers. 


We receive numerous inquiries as to the 
qualifications necessary to pass an examina- 
tion as marine engineer. We have referred 
one of these questions to Geo. H. Starbuck, 
Supervising Inspector of Steam Vessels for 
the Second District, who courteously replies. 
Mr. Starbuck 
the rules and 


calls attention to section 5 of 
regulations, which reads as 
follows - 
No original license shall be issued to any 
person to act as engineer, except for special 
license on small pleasure steamers, who can- 
not read and write, or who has not served at 
least three years in the engineers’ department 
of a steam vessel, or as a regular machinist in 
a machine works, provided that any person 
who has served for a period of three years as 
a locomotive or stationary engineer, may be 
licensed to act as an engineer on steam vessels 
after having had not less than one year’s ex- 
perience in the engineers’ department of a 
steam vessel. 

Inspector Starbuck further writes us: 

‘* Except for special license for running 
sinall steam yachts and launches a person is 
required to have had three years’ experience 
in the engineers’ department as fireman or 
oiler before a license can be granted him. It 
is also necessary that he should understand 
the construction and working of the safety 
valves, and be able to calculate the proper 
weight, and the position on the lever to place 
it for a given steam pressure. He should also 
be able to calculate the steam that is brought 
to bear on the different braces in the boiler 
from the area of surface they must strengthen. 
He should also have a general knowledge of 
the construction of boiler and engine, and 
the functions of the several parts. 

‘* Of course an applicant for license as an en- 
gineer on a tugboat would not be supposed 
or required to have as large a fund of knowl- 
edge and experience as an engineer of a river 
or ocean steamer. 

** Then again,experience without much learn- 
ing has brought many an engineer’s license. 
The examiners in examining an applicant 
take many things into consideration, such as 
experience, practice, willingness to learn, 
ete., but require a general knowledge of the 
different parts and kinds of engines. Fora 
special license to run a small yacht or launch 
the most that is asked for is a fair stock of 


” 


common sense, 





—-- 

In almost every work on the subject may 
be found a reference to ‘‘ perfect combus- 
tion.” If some one would tell us what imper- 
fect combustion was, it would aid in under- 
standing what was meant by ‘‘ perfect com- 
bustion.’”’ So far as is known, if there is 


combustion at all, it must be perfect. 
ae 
When a builder specifies the coal per horse- 
power required by his engine, unless special 
reference is made, it is understood that he 
means coal of the best quality. 
a 
The time when 


had any meaning has long since gone by. 


‘*nominal horse-power”’ 


As used at the present time it means abso- 
lutely—nothing. 


ee 

An old Swedish gentleman in Whitehall, 
Mich., spends his time gathering cancelled 
postage stamps, which are shipped toSweden, 
where they are sold at auction for benevolent 
purposes. The buyers use the stamps in 
lieu of wall paper, and some houses there are 
entirely papered with United States postage 


stamps.— (Grand Rapids Telegram-Herald, 


- > — 


A Piltsburgh genius has discovered a pro- 





lation this is found to equal about 6.82 miles 





|which are tapped in to the head ring, 
‘screwed in and then headed off. 
|more diffeulty in doing that with a double- 
riveted ring than there is with a single. It 
simply makes more plugs to head off. 


Mr. Campbell—That is one difficulty that I 


There is no | 


per hour. The speed thus being known, the 
‘*throw of water’ 


‘the vessel may be studied at leisure by the 


> or position of waves on 


designer. ‘T'wo images of the vessel upon the 


| . . 
| same plate interferes somewhat with the study 


of waves, but if a second camera be employed 


natural 
manufactured 


‘cess for manufacturing coke from 


| gas. From this coke are 
‘carbon points for electric lights, and thus is 
the red flare of natural gas made to con- 
tribute to the white and blinding brilliancy 
of electric jets.—Ozil, Paint and Drug Re- 


porte ?. 
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{nventory Valuation of Machinery Plant. 


By Oxseruin Smits, Brrpceton, N. J. 





A PAPER READ BEFORE THE CHICAGO MEETING 
OF MECHANICAL ENGINEERS. 





The keeping of cost and valuation accounts 
in connection with machinery has never been 
brought into so perfect a system as has ordi- 
nary commercial book-keeping. Kecently, 
however, there has been a good deal of inter- 
est taken in the subject, and new light has 
been thrown upon keeping cost accounts by 
such valuable books as those of Capt. Metcalfe 
and others. The matter of inventory valua- 
tions, however, with which it is proposed 
briefly to deal in this paper, 18, to say the 
least, in a very mixed-up condition, and, 
although with some machinery owners it has 
received considerable attention, the average 
method contains a good deal of guesswork. 

It is evident that at the very base of all 
account-keeping is the finding out the true 
value of the property kept account of; and 
that without this being correct all else is 
useless. 

Probably the most popular and frequently- 
used method of doing this is by pure guess- 
ing. Another system is that of taking original 
cost at first, and then depreciating a given 
percentage each year, regardless of the several 
modifying conditions which will be mentioned 
iater on. One large manufacturer, known to 
the writer, used to work upon this system 
with his machine tools, depreciating their 
value 10 per cent. each year. Althvugh ac- 
knowledging that it brought the figures rather 
too low, he said that it kept him upon the 
safe side, in not letting his assets appear of 
greater value than they really were. How- 
ever safe this method may be, it is worthless 
if the object is to show the real value of the 
property. This will be apparent if reference 
is made to the second line of the following 
table, wherein $100 is shown decreased at the 
end of each year 10 per cent. from the 
remainder belonging to the year previous: 
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other special tools, etc., made upon the 
premises; although the latter classes have of 
course certain fluctuations in cost, dependent 
upon the labor market and the current price 
of materials. Thus, if an engine lathe should 
have been purchased a year ago for $1,000, 
and remaining unused, should now be assessed, 
its value, of course would depend upon the 
present price charged by its maker, A 
second factor in variation of values is locality. 
For instance, if the lathe above spoken of 
was to be used in a mountainous region away 
from railroads, it would be fair to add to its 
value at that place the freight and other ex- 
penses (perhaps also custom duties) paid to 
get it there, providing an equally good and 
cheap lathe could not be bought nearer at 
hand, where the freight would be less in 
amount. An appraiser must, however, be 
careful not to follow the rule of adding 
freight and custom charges to the cost of a 
machine, without proper discrimination as to 
whether it was necessary to bring the tool 
from a great distance or from a foreign 
country, instead of buying something nearer 
at hand. If the latter could have been done, 
the whole of such charges should of course 
not be added. 

A third variable pertaining to values is 
obsoleteness, for it is evident that our hy- 
pothetical $1,000 lathe, even if it has been 
bought at the lowest market price, which has 
not yet fallen; and near at hand, where no 
freight of any amount was to be added; and 
is new and in perfect condition, is not worth 
$1,000 if a lathe can be bought for the same 
price which is of such superior design that 
twice as much work can be done with it in a 
given time. In this case, the first-mmentioned 
lathe is practically obsolete, and its value 
might be less than nothing. ‘This supposable 
case is, of course, an extreme one, but the 
fact is that in these days of intense inventive 
activity, machinery is constantly becoming 
more or less obsolete. In many cases, this is 
so only to a slight degree, especially in cases 
of machine tools, such as lathes, planers, 
drill-presses, ete. This fact is not much to 
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10 per cent. off ...... | 


| 


5 per cent. off ...... 100.00 








It will be noticed that at the end of 10 
years the amount is only about $35; at the 
end of 15 years, $20.50; and at the end of 20 
years, about $12. In the third line are shown 
the respective amounts for $100 as depre- 
ciated 5 per cent. each year instead of 10. 
This gives about $60, $46 and $36 respect- 
ively, as the amounts at the end of 10, 15 and 
20 years, and it is much more reasonable, for 
the valuation of machine tools, than is the 
tirst-mentioned discount, if a system of this 
kind, with a constaut ratio, is to be employed 
at all. ‘lhe absurdity is, however, apparent, 
of using a tool costing $100 when in such bad 
condition as to be worth but $12, or even $36. 
Such practice would be suicidal, and yet 
many tools need not be thrown away in 20 
years. 

Another method is to estimate the probable 
price which an article would bring at auction. 
This is a very indefinite way, as it is well 
known that there are auctions and auctions. 
In some of these the property brings more 
than it is really worth, while in others, where 
the proper bidders do not happen to be pres- 
ent, or where an article is bought for a pur- 
pose for which it is unfit, the prices are some- 
times almost nil. 

A striking illustration of the variable values 
which may be attached to a lot of plant may 
be seen by comparing the average insurance 
value and the average taxation value, the lat- 
ter being usually a very different thing from 
the former, and the difference being some- 
thing that frequently sadly puzzles the con- 
science of the owner to adjust, as it is a sooth- 
ing balm to his pocket-book. The system 
now used of taxing machine-shop plant is 
very variable, and the average tax assessor is 
often at his wits’ end to know what value to 
put upon such articles as patterns and special 
tools, even if he arrives at any fair conclusion 
regarding the standard machinery. ‘The re- 
sult is usually a compromise between the high 
guesses of the assessor and the low guesses of 
the owner. 

It will not be necessary in this paper to 
dwell upon the best methods of finding the 
cost of machinery or its productions, but 
taking it for granted that a machine shop’s 
accountants have a complete record of the 
cost of all its plant, whether it shall have 
been purchased or made upon the premises, 
and supposing further that said plant is new 
and not deteriorated by wear, the question 
arises, what is its value? ‘The first and most im- 
portant thing to do is for everyone concerned 
to get it out of their heads that value is neces- 
sarily dependent upon cost. There are many 
modifying conditions which prevent this 
being true. First among these variable con- 
ditions is commercial fluctuation of valve, 
and this applies perhaps more to purchased 
articles, such as standard machine tools 
bought in open market, than to patterns and 
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the credit of mechanical engineers, but it is 
nevertheless a fact, that far less original de- 
sign has been put into this class of tools than 
into many others outside of machine shops. 

A fourth, and the most obvious cause of 
depreciation in machinery plant, is wear and 
tear, and there is perhaps more good judg- 
ment necessary in determining the exact 
amount of this depreciation than in any other 
part of the appraiser’s work. 

The grand principle which lies at the root 
of correct valuation, and which should govern 
the appraiser throughout all his work, is, 
that any article is worth not what it did cost, 
but what it would cost to replace it to-day, 
providing it is so useful that it would be de- 
sirable to so replace it were it destroyed. 
Thus, if a shop has a lot of machine tools 
which are built so near to the best modern 
practice that it would be desirable to dupli- 
cate them were they destroyed, they are 
worth exactly what said duplicates would 
now cost delivered and set up in the shop, 
less the depreciation due to the wear and tear. 
This rule also applies to boilers, engines, 
shafting, belting, shop fixtures, and small 
tools—anything, in fact, which can be bought 
in open market (and, for that matter, it can 
be applied also to buildings and ground, as 
well as plant). Inthe case of woring-draw- 
ings, patterns for castings, and other special 
tools, such as jigs, etc., all of which are 
usually made upon the premises, and whose 
chief cost consists in the items of labor and 
general expenses, together with a small 
amount for material, the method of obtaining 
the true value is of course somewhat more 
complicated. This is for the reason that the 
amount ‘which such an article did cost is a 
very poor index of what it would cost to 
build a second one, it being usually the case 
that but one of a kind is needed, and no 
duplicate has been made. There must neces- 
sarily be some guess work in getting the 
value of these articles, but it is usually from 
10 to 30 per cent. less than the original cost 
spoken of—that is, if in full use. With this 
class of tools, the variation of market price, 
locality, and wear and tear, do not occur to 
so great an extent as with machine tools 
proper, but the variation due to obsolete- 
ness occurs in a very much greater degree 
than with almost any other class of prop- 
erty. It will be noticed above that 
working-drawings and patterns are classed 
with jigs, as ‘‘ special tools.” They are not 
always regarded as such, but undoubt 
edly should be, as they have exactly the 
same general conditions governing their use. 
It may be here said that a marked distinction 
should always be made between an original 
drawing and a working drawing. Oneof the 
former class may cost $1,000 to make, on 
account of the designing which is incorpora- 
ted with it, but as a drawing it is not worth 
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more than $10, if it can be duplicated by an 
ordinary journeyman draughtsman for that 
amount. Whatever value the designing 
spoken of has in itself, must be found in 
some other part of the inventory, under the 
head of *‘ patent rights,” ‘‘ good will,” or 
something of that kind, rather than in the 
class ‘‘drawings.’”’ A working drawing, 
therefore, is (and ’tis the same way with a jig) 
worth exactly what it would cost for a 
draughtsman to copy it off, plus the paper 
on which it isdrawn. A pattern is worth 
exactly what the wages and general expenses 
would be for a pattern maker to duplicate it, 
plus cost of the wood, glue, varnish, or other 
material. The true value of a jig or templet 
may obviously be found in the same manner, 
always assuming that said articles are needed 
for frequent use in the regular production of 
the goods manufactured by the shop in ques- 
tion. It is evident that the value of all these 
classes of special tools depreciates enormously 
if said production is permanently decreased 
from regular and standard to occasional, or 
if the articles made are going out of fashion 
in the market, or are not able to compete in 
price with others of a similar nature. If 
they have become entirely unsalable from the 
above causes, or from having been superseded 
by improved articles of some other kind, 
then the value of the drawings, patterns, and 
other special tools with which they were 
produced is of course reduced to nothing. 
Great care should always be taken in ap- 
praising to rate such articles low enough so 
as not to show deceptively high assets, but 
at the same time, in justice to all concerned 
in the ownership of the property, they should 
not be put ata foolishly low figure, as were 
the patterns of a large manufacturing con- 
cern known to the writer, whose policy was 
to gradually depreciate all their patterns, 
until their value stood at ‘‘ nothing’’ upon 
their books. This of course made them safe 
against showing false profits, and also had 
the merit of making their inventory worthless 
for this particular class of tools, as far as the 
legitimate functions of an inventory are con- 
cerned. The simplicity and ingenuity of this 
plan was more conspicuous than its common 
sense, especially after some time had elapsed, 
and the figures had gotten down very low. 
Of course if the system was right at this 
time, it must have been wrong at first, and to 
carry it out logically the pattérns should all 
have been counted as worth nothing when 
they were first made. 


In all jobbing machine shops, which do 
repairing aud odd work rather than limiting 
themselves to standard manufacturing, there 
isa large accumulation of drawings and _ pat- 
terns (not usually, however, many jigs), 
which belong to what may be called ‘* tran- 
sient” jobs, and which will probably never 
be used again, or at any rate only occasion- 
ally. These should be valued at a very low 
figure, usually less than 10 per cent. of what 
they cost, the amount of this percentage de- 
pending upon the probabilities of their future 
use. 

In estimating the depreciation due to wear 
and tear in engines, shafting, belting and 
machine tools, due regard should be had to 
the general system upon which they are run 
—whether they are allowed to wear them- 
selves almost entirely out and are then re- 
placed by new ones, of which a new inventory 
is taken, or whether they are kept up toa 
certain standard of goodness by the replacing 
of worn parts, etc. The latter is the system 
practiced by the writer for many years past, 
and is, in his opinion, undoubtedly the best 
one. Leaving out the question of obsolete- 
ness, there is no reason why a lathe ora 
planer should not be run for twenty or thirty 
years and kept up to the standard (by fre- 
quent repairs and replacement of parts) to 
which it has attained in the third or fourth 
year of its age. Shafting and pulleys can be 
regarded in the same way, but can probably 
be kept nearer to a new standard, as they do 
not wear out so fast. Belting also can be 
treated upon the same principle, but kept at 
a lower standard, the average condition of a 
lot of belting throughout a shop usually 
being probably nearly half-worn out. The 
writer intends, for his own use, to establish 
for these classes of machinery, and also for 
small tools, such as twist drills, reamers, etc., 
a standard percentage of ‘‘ worn-outness”— 
if such a word may be coined for the occa- 
sion. He has not yet made an accurate esti- 
mate of the proper percentage to be employed 
in each case, but probably a fair allowance for 
the percentage of present new value in a well 
equipped and properly taken care of machine 


ing, etc., 80 to 90 per cent., engines and ma. 
chine tools, 70 to 80 per cent., boilers and belt- 
ing, 60 to 70 per cent., and small tools (which 


per cent. This estimate is, of course, only 
approximate, and its correctness would vary 


adopted and the consequent thoroughness 
and frequency of repairs. 


value the first year, and depreciate them from 
5 to 10 per cent. annually, until the standard 





shop (leaving out, as before intimated, the | 
question of obsoleteness), would be, for shaft. | 


with the standard of condition which was | 
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cept as affected by violent fluc 
market, and by obsoleteness of 
bite _ to the special-too 
tioned, the depreciation for wear 
need be but very little, as if they Ales bed 
purpose at all, they must be kept in 
repair as to serve it perfectly; and 
not a marketable article in which 
deterioration in appearance would 
affect their value, as would be the case With 
standard articles. In the case of ween 
drawings, which are usually of trifling “a i 
it is not worth while to take account of th 
wear and tear, as when worn too much for 
use they can be wholly replaced with dy i 
cates, and the valuation can be J 
venience, at the same rate. 

An excellent mental aid to an appraiser, j 
considering the value of doubtful articles i 
to estimate what he would be willing to bid 
at auction for a duplicate, were the artic] 
destroyed. This amount, if correctly guessed 
at, is certainly a true index of the real yalye 

The writer has for several years past paid 
considerable attention to keeping a systematic 
inventory, in which all the property of the 
machine works with which he is connected jg 
classified into ‘‘ classes” and ‘ sub-claggeg » 
so entered in tabular form that the names 
need not be re-written yearly, except in Case 
of additional articles entered. In this book 
there is a set of columns provided for each 
year, for aterm of years to come, so that the 
value merely need be entered, together with 
the amount of depreciation since the lag 
year. There are proper columns provided 
for cost, variation therefrom to obtain actual 
new value, subsequent depreciation for the 
various causes that have been mentioned in 
this paper, etc., etc. He will not, however, 
occupy the time of the society now to de. 
scribe this book in detail, though it may 
possibly furnish a theme for some future oc. 
casion. The object of this paper will be 
attained if it shall haply influence even a few 
among many engineers to use more systematic 
methods in estimating the true value of the 
property in their charge. 

As a recapitulation of the foregoing, the 
rules governing an appraiser may be tersely 
stated thus: Rate all property that it would 
be desirable to reproduce, were it destroyed 
to-day, at the net cost of such reproduction, 
in its existing locality, minus its estimated 
damage by wear and tear. Rate partially 
obsolete articles the same way, but minus 
also a percentage of their apparent value, 
equal to their estimated percentage of obso- 
leteness or of improbability of usefulness, 
Rate wholly obsolete articles at nothing. 
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New Locomotive Valves and Valve Gear 
on the Chicago & Alton. 





In our issue of June 26 we made brief 
mention of a new valve gear for locomotives, 
designed and then being built by William 
Wilson, Superintendent of Machinery of the 
Chicago & Alton Railroad. Under date of 
July 16 Mr. Wilson writes us : 


‘* We have made three trips with the double 
valve engine. We run from Bloomington to 
Chicago with the night express, and indicated 
her on this train, ase well as on two freight 
trains previous to this; one of the freight 
trains consisted of 49 cars. This forenoon 
she drew our passenger train of nine cars 
from Mount Forrest to Chicago—about 16 
miles—working in the center notch, and in- 
creased her speed. She shows a fine card in 
this notch. I am inclined to believe the 
valves and valve motion a success.”’ 

—__-> ee _——_ 

The best way to utilize water-power aud 
get the benefit of its cheapness is to have 4 
steam engine ready to start when the water 
gets low. The Boston Commercia! Bulletin 
says: 

‘* It is often argued that the water power of 
Holyoke, her chief dependence, is exhausted. 
During eight months of the year there is 
water enough pouring over the big dam, 
which is not utilized, to run a dozen addi- 





tional mills; during the other two there is 
enough to supply what are already there, and 
|in July and August there is some trouble m 
| dry seasons, but even this will in a measure 


ver r 
are constantly being ground away), 50 to 60| be Overcome, it is thought, as the py 


| power company have expended over $100,000 
| inside of a year to make the dam water-tight. 
| Admitting for the sake.of the argument that 


| there will be a shortage of water during tw? 


A properly kept inventory of the class of ar-| months of the year, even then the mills cap 
ticles just mentioned would put them at new! be run by steam—nearly every mill having its 


steam engine—and pay less for the power than 


eee : the 
constant was reached, after which they would | 8 paid in places where steam is used all 
remain at about the same price each year, ex- year around.” 
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Roll Turning Lathe. 





FROM HE DVANC SHEETS OF se MODER) 
tS A E E RN 
MACHINE SHOP PRACTICE. 





By Josuua Rose. 





The perspective view represents a lathe for 

turning chilled rolls such as are used for 

aper calendering machines, and is con- 

~ structed by the J. Morton Poole Company, of 
Wilmington, Delaware. oe 

In the figure a roll is shown in position in 


LETTERS FROM PRACTICAL MEN, 








Mechanical Skill Increasing, 
Editor American Machinist : 


In your editorial, under the heading ‘ Me- 
chanical Wiseacres,” that there had been a 
| very intelligent treatment of the subject, has 
| been since evidenced by the frequency with 
|which it has been copied by other papers. 
| That there should have been grounds for just 
‘such an article seems strange in view of the 
| fact that we have before us constantly the 
| most unquestionable evidence, presented in 


the lathe. The journals of the rolls are first | thousands of ways, tending to show that there 


| has 


turned in a separate lathe, and form the guide | 


by which the body of the roll is turned in | decadence of general mechanical skill,” 


the lathe shown in the figure. The lathe | 
consists of a bed plate P, at one end of which | 
i; mounted the driving head. Upon this | 
bed plate are also mounted three standards or 
vertical frames, to the two end ones of which 
are pivoted the binder arms shown. These 
frames hold the bushes at, Z and JV, in which 
the journals of the roll revolve. They also 
carry the bar G, secured to the arm W of the 
frame by clamps @, @, a Upon the bar @ 
two slide rests, consisting of a tool rest fi, a 
tool clamp A, and a feed yoke B, which is 
screwed up by a wrench applied tothe nuts 
as shown on the right-hand tool rest in the 
figure. The binder arm is adjusted to hold 
the bushings Z NV (which are varied to suit 
the size of the roll journal) a fair working fit 
upon the roll journals, the bolts S holding the 
binder arms firmly against the enormous 
pressure due to the cut. It is obvious that 
the frames W may be adjusted anywhere 
along the bed plate P to suit the length of 
roll to be turned, and that the slide rests may 
be moved to any required position along the 
bar G. Further details of the construction 
areas follows : ; 

Fig. 1 is an end, and Fig. 2 is a top view of 
the tool rest; A is the tool clamp securing 
the tool to the rest #, R represents a sec 
tion of the roll, Bis the feed yoke, which 
to put on a cut is screwed in- 
wards by operating the nuts D, 
D. Thepins (0, C are fast in B, 
and their ends abut against the 
tool, which is fed in under the 
full pressure of the clamp A. 
The tool is shown at fin figure 1, 
and also at # in Fig. 3, which is 
a view of the rest with the clamp 
A removed. The form of tool 
employed is shown in Fig. 4, 
its length varying from five to six 
inches. As the tool feeds in and 
does not traverse along the roll 
it is obvious that it cuts along its 
entire length, the cuttings coming 
off like a bundle of fine ragged 
needles, 

When the tool has been fed in 
cutting the roll to the required 
diameter the rest is moved along 
thebar Ga distance equal to the 
length of the tool, and the oper- 
ation is repeated until the full 
length of the roll has been 
turned. It is obvious that to 
feed the tool in parallel, both nuts 
D of the tool rest are operated. 
The tool is held as close in to the 
Test as the depth of cut to be 
taken will permit, and is used at 
4 cutting speed varying from 
about 2! feet to 5 feet per min- 
ute, according to the hardness 
of the roll. The tool has four 
cutting edges, and each cutting 
edge will carry in at least one 
cut, and may sometimes be used 
for a second one. The tools are 
used dry and the amount of clear- 
ance is just sufficient to clear the roll and 
no more, | 

The rolls are driven by a socket bolted to 
the lathe face plate, and containing” a square 
hole, in which fits loosely the square end of 
the roll. The object of this arrangement is 
to permit the roll to be guided entirely by 
the bearings in which it rotates, uninfluenced 
by the guiding effect that accompanies the 


use of centers in the ordinary method of | 
turning, 





& Roll 


been for the past thirty years, not ‘‘the 
of 
which the mechanical wiseacre talks so glib- 
ly, but an improvement which has more than 
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kept pace with all other advancement. | 
should not this be the fact? With the bulk | 
of inventors to be found among mechanics, | 
and the thousands upon thousands of patents | 
issued yearly, how can we suppose that there | 
has been a falling off of mechanical brain | 
work? Who that is familiar with mechanical 

operations does not know that for every in-| 
vention that is patented there are many for 

which no patent is asked? The age in which 


| we are living, and which is daily becoming ‘ten fail to fill the bill beca 
} 
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more marked in that direction, might be 
called the age of prearranged mechanical 
methods. 

The mourning because we have not the 
same skill to-day, in the direction of doing by 
hand that which no longer needs to be done 
by hand, but is being done by machinery— 
not only done better but faster—seems little 
short of ridiculous. ‘‘No chippers and filers; 
nobody who can chip a key-way as it was 
done thirty years ago,” reaches our ears with 
a groan. How aboutthis? Look into a shop 
with the writer with which he has been 
familiar for more than thirty years. That the 


character of the work done at this shop has 
been constantly improving, or, at least, has 
improved wonderfully in the aggregate in 
the past thirty years admits of no ques- 













Why | 


tions. 


. Then there were employed some 
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the boss wanted a man for was out of his 
line. 

There were good men in the old shop, men 
who could do nice work with a chisel; there 
had to be. Shapers, milling machines, slot- 
ting machines, and other devices for taking 
the place of chipping, had not made their 
appearance. But there are good men with 
the chisel there yet. Why, there are some of 
the same men there who were there in 1850. 
Chipping and filing and fitting by hand has 
never been given up. Here is our old friend of 
fifty years of age, really doing better work than 
he did twenty-five years ago, as why he should 
not, with all his practice, would seem a 
strange question, and along side of him are 
young men, boys, twenty, thirty years younger 
than himself who are doing equally as good 
work. 

Here is a man running a slotting machine. 
He has just finished splining a lot of pullies 
and bevel gears, a great pile of them there are 
too. He says: ‘‘I have splined them all 


to-day.” ‘Could any man in the shop have 


done the same work by hand in a week?” I 
ask. The answer is, ‘‘ No, nor could anybody 
do it as well by hand.” Of course the man 
who is mourning over the sad fact that me- 
chanics are “less skilled and competent,’ 
than formerly, is ready to say: ‘‘ Certainly, 
that is just the point; just what we have 
been claiming. It can’t be done by hand 
because you have not the men any more. 
Nobody knows how any more, since machines 
do the work, and men are only to feed, and 
oil, and watch the machines.” Now, sir, just 
hold on a little. Until within a year this 
company, whose business is six times greater 
than it was thirty years ago, had no slotting 
machine with which to do their heavy splin- 
ing. It has always been done by hand. 
Then there must have been—there must be 
now—men who are fully the equal of the men 
of thirty years ago. That there were in the 
old-times, to which the wiseacre looks back 
so admiringly, concerns so small, employing 


80 few hands, as to necessitate the changing 


of each hand from one kind of 





work to another, proves nothing 
in favor of the old plan as 
against the modern division and 





subdivision of work, but the re- 
verse is true. 
The stickler for the old time 





methods would agree with us in 
the justice of the oft quoted say- 
ing, ‘‘ Practice makes perfect,” 
and if he stops to think a little 
he must admit that the very 
thing he is crying out against is, 
that men don’t know how be- 
cause they don’t have a chance to 
learn. The difference between 














him and what he assumes is the 
existing condition of things, is 
that he wants each mechanic to 
know everything about his par- 
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thirty men, now more than two hundred 
are employed. There were lathe hands, 
planer hands, vise hands, 
filers, finishers, etc. 
when we are asked to believe that’ one man 
knew all about everything. Let any man | 
who struck an old time boss for a job in the | 
forties or fifties say whether he did not get 
asked instanter, ‘‘ What part do you work 
at?” And let him say if he did not of.| 








ticular line of business, which he 
assumes was not only possible, but 
the rule in the old times, and is 
impossible, or that at best the 
exceptions are very rare in these 
days in which a mechanic knows 
anything of his trade beyond 
‘‘how to make one or two or 
at most a few parts of a machine 
or tool, and the use of but a few 
machines.” But, on their own 
line of reasoning, these men 
ought to admit that the greater 
practice on the few branches 
should bring greater proficiency, 
and if their experience has not 
brought with that of the writer, 
a constantly accumulating mass 
of evidence, that men in general 
can learn to do one thing or a few 


| things first-class, while to learnto do more than 
| one, or many things, often results in deteriora- 
chippers and | tionof quality ; why then there must be some- 
, in those good old days! where different sort of men from those with 


whom the writer has spent his time. 
Of course we common folks have a feeling 


|of the most profound admiration for the 


mechanical prodigies who, being machinists, 
“knew the whole thing from the drafting 
room, through the pattern room, the foundry 


use the job| and the finishing room, and could set up the 
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tool or engine and start it working.” Cer. | 
tainly, sir, we feel proud to do you homage, | 
and to know that we can count such men in | 
our ranks, even if we can’t do it ourselves, | 
and don’t know it all. But, to your state- | 
ment, ‘‘that not more than one in twenty- | 
five, or safe to say fifty, machinists are any- | 
thing more in point of knowledge than very | 
young apprentices,” permit me to answer that | 
I have been in the swim for more than thirty | 
years, and to the best of my knowledge and | 
belief the proportion of mechanics who have 
a good thorough general knowledge of their 
business is greater to-day than formerly, and 
with the advantages of mechanical training 
schools, the improved quality of mechanical 
papers, and the forcing of men up to do the 
best of work by the improved machinery 
which is decried as a cause for ‘‘ decadence 
of skill,” I look forward to see the proportion 
of first-class mechanics increase. 

What is a man thinking about? Where are 
his eyes, when he keeps whining because we 
have no workmen in these days? Why, in 
the working of metals, the building of ma- 
chinery, we are using machinery and methods 
to-day which as far outdo old methods as does 
railroad travel outdo the old stage coach 
variety. Somebody must have designed and 
built this machinery. Somebody must be 
constantly exerting a mechanical skill, and 
inventive ability which did not exist in the 
much lamented good old times. But, here I 
run against another snag. The old time 
writer says, referring to modern mechanics 
and their skill, ‘‘ There is little more than a 
pretence in them ; the substance, in the form 
of real mechanical skill, is in large part or 
wholly wanting. They are automatons, ani- 
mated machines.” Yes, they are doing a sort 
of work which would have been as impossible 
to the average mechanic of thirty years ago, 
then, as it is to him now, unless he has kept 
up with the times instead of assuming that, 
in ‘‘ learning a trade,” he had learned all that 
there was to know. In the division of work, 
and use of improved machinery, not the least 
of the benefits derived are to be found in the 
constant surveillance, and the holding up to 
the standard of good work coming from 
fellow workers. And machines which it is 
known can and will—must—produce a cer- 
tain quality, and character of work when 
properly treated are also most inexorable 
claimants for the most honest and faithful co- 
operation. Any lack of fidelity on the part 
of operatives of machinery at once makes a 
tell-tale of either the machine or its products. 
There are incompetent, and slouchy, careless, 
inefficient, men to-day as there were thirty 
years ago, and there no doubt will always be, 
but it seems to me that, as we have worked on 
the plan of prearranged methods more and 
more, the check upon them has been growing 
greater, and that the standard of mechanical 
skill is growing higher 

Owing to the omission of a comma, and of 
an apparently unimportant word in one place, 
and the change of a word in another place, I 
find that my described methods for coiling 
springs do not convey the meaning intended. 

Do the coilings without, using three rolls 
instead of two?’ With a comma where I 
have placed it after the word without makes 
me say just what I intended. Next I am 
made to say, ‘‘A spring of any length re- 
quired may be coiled with an arbor.” What 
I did say, or intended to say, was ‘‘ with no 
arbor.” Again, ‘‘ experiment rolling ” should 
have the word ‘‘in”’ interposed. 

S. W. Goopygar. 


Reverse Lever for Locomotives, 
Editur American Machinist: 


In your issue of July 10 I see that Angus 
Sinclair, at the Master Mechanics’ Conven- 





tion, puts forth a pertinent and timely argu- 
ment for a reverse lever and quadrant that 
would permit finer graduations of cut-off. I 
send you asketch ofa lever and quadrant 1 





designed (no patent) which was put into satis- 
factory use. The sketch is self-explanatory. 
You will notice that the dog is on the front | 
side. When on the back side the weight of | 
links draws so hard on gib-set screw that the | 
point soon sinks into gib, resulting in lost| 
motion, When put at the front the whole 


surface is opposed to the weight of links. 
The thumb piece can be located on either 
side. 

The quadrant can be cut to suit individual 
taste. Many builders do not give the dog 
and notches draft. This, I think, is wrong, 
because when the dog bottoms in the notches 
there is soon lost motion, and resulting 
‘‘ chucking” at every stroke of the engine. 
When straight notches are used the dog also 
lifts out hard; with bevel notches it lifts 
easily. 

A tell-tale indicates the point of cut-off, 
graded as fine as desired, according to con- 
struction. At the same time, with notches 
and teeth accurately formed, ample wearing 
surface is provided. 

A word about the figures on the quadrant : 
I never saw any that were half large enough. 


They ought to be so large that an engineer | 


can feel them at night. Wo. H. Brapt. 


‘Eroy,(N; Y- 


Accuracy of the Poole Grinding Lathe. 
Gditor American Machinist : 


As I leave for Europe by the Etruria to- 
morrow, I have but little time to reply to Mr. 
Smith’s remarks concerning the grinding 
lathe. I have taken great pains to assure my- 
self of the practical accuracy of this remark- 
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| Thus, suppose the carriage to stand still 
| until the roll is ground true, and both wheels 
| will then meet the work at the same time. 
Now move the carriage an inch, and let the 
| ways be out ;5}55 inch in that inch, and they 
| will try to pull the machine wheels that much 
out in traveling the inch; but the surface of 
‘the roll says, ‘‘I won’t let you go; I object 
to your following those untrue ways. I am 
true; follow me; and as you are suspended 
| upon a pendulum, you can easily do that.” 
| How can the swinging carriage be a source 
| of inaccuracy when it performs no function, if 
| the ways and the rolls are true, and ouly 
| comes in as a correcting agent when an error 
| appears either in the roll or the ways ? 
| With my back turned and my finger on the 
| swinging carriage, I could not tell from the 
sense of feeling whether the wheels were run- 
ning or standing still. The swinging carriage 
is suspended on knife edges, as shown in the 
detail engravings. 

Mr. Smith says that ‘‘if the roll is out of 
truth in the horizontal plane, the difference in 
the diameter will be equal to twice the amount 
‘it is out with the ways.” This is doubtless 
| an oversight. 

In the first place, the roll can be as easily 
set true in this lathe as in any other; and if 
it is true the swinging carriage is not called 
upon to do anything, but, whatever error 

















REVERSE LEVER 


able lathe, and I will say that I know of no 
other mechanical operation, or piece of work 
of so large a size, that is so mechanically per- 
fect as it produces. There have been many 
who have failed to perceive the principles of 
its action; but when they saw, as I did, 
calendar rolls some six feet long placed before 
the shop doors, with all the windows shut, 
and could see no light between the rolls, 
which were quite clean and could be revolved 
either singly or together, and still exclude the 
light, there could be no question as to the 
accuracy of the work, especially when a piece 
of gold leaf, placed under one end of the roll, 
gave the prismatic colors like a broad rain- 
bow. If Iam not mistaken, Professor Sweet 
determined that the thickness of one of the 
pieces of gold leaf used for one of these tests 
was about ;5)5, of an inch in thickness. The 
rolls I saw were not exhibition ones, but 
every-day work. One of them was taken out 
of the lathe in my presence, and its surface 
was a beautiful, dead-smooth polish. The 
work is not only practically perfect, but must 
be so from the construction of the machine. 

Its guide-ways, being the same as any other, 
can be made as true as any other, and the sur- 
face of the roll is a guide to correct whatever 
error there might be in the truth of the 
ways. 








FOR LOCOMOTIVES. 


there may be in the ways, the carriage exerts 
| its influence to correct. 

| The diameter to which the roll will be 
| ground will not, at any part of the roll length, 
| be less, and cannot be more, than the dis- 
| tance between the wheels. 

| Suppose I take the swinging frame, with 
| its wheels complete, between my finger and 
| thumb, and apply it, from above, to the roll, 
as I would a pair of callipers of which the 
wheel perimeters are the points. I go to one 
end of the roll, apply these ground callipers, 
suspended (in the frame) as nearly vertical as 
I can, over the roll, grind a space equal to 
the width of the wheel. I then pass to the 
other end of the roll, and repeat the opera- 
tion. How can I grind any taper except what 
might be due to the wear of the wheel ? 

The point to be borne in mind here is that 
the suspension-links, being long, permit the 
swinging carriage to move all that is nec- 
essary to correct the error in the ways, with- 
out any appreciable effort. Suppose 200 
pounds were suspended on a knife-edge by a 
bar, say, four feet long, and the effort re- 
quired to move it ;{; inch out of the vertical 
will be very small. If the ways were true, 
there would be no motion, no effort. If they 


are not true, the surface of the roll becomes 
the guide, and the swinging carriage permits 
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pudding is always in the eating,” and I ma 
tell you one of the tests that were made chy 


Mr. Hulse, of England, I think), 

Two rolls were set side by side, with their 
journals resting in Y’s. A rectangular piece 
of cast-iron, about a foot long, was made 
‘*dead” true and parallel. The rolls were 
adjusted until this piece would fall of its own 
weizht, through the rolls, in a certain amount 
of giventime. And the time it took, applied 
at the ends, and at various points along the 
roll, was noted, any difference obviously de. 
noting error. The rolls, first one and then 
the other, were revolved in their bearings 
and the test repeated. Two pieces of work 
that will stand this test, with the limit of 
error, which, if I remember rightly, was es. 
timated to be 5,755 of an inch, can hardly be 
called in question, as to being practically 
perfect. This 55}55 of an inch was found to 
be caused by the heat generated by the rol] 
bearings in revolving the lathe, although 
the rolls only made about a revolution in g 
minute, and were well lubricated. This 
error was afterwards eliminated by the appli 
cation of water to the bearings which the rolls 
ran in. 

Mr. Smith is under misapprehension jn 
supposing that the roll is put in the machine 
just as it leaves the turning lathe, for the 
journals are very carefully ground before the 
roll goes to the grinding lathe. 

Let the depth of finishing cut be what it 
may, and if the wheels are of equal diameter 
in the two cases, two wheels will have twice 
the wearing area that one has, and therefore, 
whatever amount smaller in diameter one 
wheel wears in the traverse of the roll, two 
wheels will wear half as much. 

This question of the wear of wheels under 
such light cuts as are taken in finishing, has 
probably little practical importance. 

On my return (sometimein September), 
I hope to have the pleasure of seeing some sin- 
gle-wheel machines, and shall doubtless find 
on them that high order of work that is 
characteristic of the establishments in which 
the best class of grinding lathes have found 
their birthplace. 


JosHuA Rose. 
July 15, 1886. 





Crushed Ceal for Blacksmiths, 
Editor American Machinist: 


What work there is left for blacksmiths can 
be very much aided by the use of crushed 
coal. Fine soft coal demonstrates its adapta- 
bility when the smith is doing work that re- 
quires a hollow fire for heating iron clean by the 
gas and flame, a complete breaking up of the 
fire when the heat is up, and aspeedy making 
up of the fire when the work is returned, 
which is often the case on difficult pieces of 
work, 

Railroad master mechanics, in their routine 
of duty, go into the blacksmith shop, but 
they go out about as quickly as they go in. 
They do not relish the smoke and gas. They 
would do a favor if they would design, and 
put in use, a coal crusher—say, rolls of small 
diameter—to crush coal to uniform size. The 
rolls could be located near a line shaft, and be 
equipped with a hopper and fly-wheel, so that 
when a barrow of coal is required it could be 
crushed in a few minutes. This would result 
in greater economy than they anticipate. 
C. 8. 


A Mechanical Wiseacre, 
Editor American Machinist : 


Some few weeks ago I spoke of an old-time 
machinist putting a governor on an old- 
fashioned horse-power, and spoke of the 
general decadence of mechanical skill of the 
present day. I said that a good chipper and 
filer was almost out of the question. 

I see that some one has picked me up, and 
calls me a mechanical wiseacre. I may be all 
that he says I am, but what I said is neverthe- 
less true. 

He goes on to say that there are a good 
many good men that think as I do—that the 
class of workmen, so termed, are not 80 skilled 
as they were thirty years ago. Ask any fore- 
man or superintendent, and they will toll you 
that same thing. Shops are, as 4 general 
thing, working into specialties, or confining 
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themselves to one class of work, finding that 
it is their interest to do so. 

Now, toillustrate: A young man wants to learn 
to be a machinist ; he gets a position in a shop 
where they manufacture, say, steam pumps. 
After doing a little roustabout work, they put 
him on a drill press. He runs that until he 
gets heartily sick of it, and actually has to re- 
pel before he gets another job. Then, per- 
haps, they set him to boring cylinders until 
he gets tired of that, and so it goes until the 
four years of the boy’s time are up, and he is 
out of his apprenticeship. He naturally 
wants to try some other shop where they doa 
different class of work—where the tools and 
appliances are all different—not what he has 
been accustomed to. In order to hold his 
job, he has to work for small wages. 

Now he may know all about pumps, and 
that is all he does know. Send him out to 
repair a gas engine or printing press, and 
what is he good for? When you try to collect 
the bill from the parties for whom he did the 
work, they tell you that your man did not 
know anything about a gas engine, and they 
had to send for a man that did, and conse- 
quently refuse to pay the bill. 

We often have applications from fathers to 
take their boys. They say the boy is work- 
ing in such or such a shop, and they keep 
him on one thing all the time, and he is learn- 
ing nothing. 

I don’t wish to be understood as saying 
that there are no good mechanics at the 
present time, far from it. There are plenty 
of them, and always will be, but these will 
be taken from the rank and file of smart boys 
that have the snap about them. Such will 
come to the top every time, and from such we 
get our foremen and superintendents. For 
every fifty boys who learn the trade of 
machinist but one ever arrives at the position 
of foreman, superintendent, or starts in busi- 
ness for himself. 

Bens. F. HETHERINGTON. 

Indianapolis, Ind. 

[Our correspondent evidently refers to an 
editorial under the title ‘‘ Mechanical Wise- 
acres’? which appeared in our columns. a few 
weeks since. He is quite wrong, however, in 
supposing it to have been inspired by the 
article of his to which he refers. That arti- 
cle was not once in the mind of the writer at 
the time. Our correspondent has his views, 
which we are glad to have him express with- 
out reference to whether they agree with ours 
or those of other correspondents, or not. | 
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By J. G. A. MEYER. 
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From Descriptive Geometry we can collect 
truth and principles that will enable us to 


solve the three following problems: Ist. 
That problem which relates to the intersec- 
tion of a cylindrical surface and a straight 
surface, 2d. That which relates to the inter- 
section of two cylindrical surfaces, when the 
axis of one cylinder is perpendicular to the 
axis of the other. 3d. That which relates to 
the intersection of two cylindrical surfaces 
When the axis of one cylinder is not per- 
pendicular to the axis of the other cylinder. 
The solution of the first problem is applica- 
ble to the laying out of a manhole sheet on a 
sloping tank, as shown in Fig. 120. The so- 
lution of the second problem is applicable to 
the laying out of a dome sheet, as shown in 
Fig. 121; and the solution of the third prob- 
lein is applicable to the laying out of a dome 
sheet, when the dome is to be placed on the 
tapered course, as shown in Fig. 122. 

We will show how to lay out these sheets in 
the order here given. 

Fig. 123 represents the manhole sheet (with 
the lap omitted) when it is rolled and placed 
in position; the line O D represents the top 
of the tank, which is a straight surface. Fig. 
124 represents the plan of the manhole. 
Here, then, we have a cylindrical surface in- 
tersected by a straight surface, or, geometric- 
ally speaking, a cylindrical surface intersected 
by a plane. The problem now before us is, 
how to develop the cylindrical surface. Our 


correct positions. The center A, in Fig. 124, 
and a line coinciding with the line }, c,; in 
Fig. 123, will represent one and the same 
thing, namely, the axis of the cylinder, and, 
therefore the point A and the line 5; c; must 
lie in the same straight line 2 y, and conse- 
quently the point 1, in Fig. 124, and the line 
b, ¢,, Fig. 123, will lie in one straight line 
drawn parallel to 2 y; again, the point 9, 


also lie in one straight line drawn parallel to 
zy. From this we learn that the plan in 
Fig. 124, and the elevation in Fig. 123, must 
be drawn in line, that is, one view must be 


Fig. 124, and the line }, cy, Fig. 123, will| 
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one-fourth of the number of parts contained 
in the whole circumference. Thus, for in- 
stance, if the whole circumference is divided 
into 16 equal parts, then the arc from point 
1 to point 5 should contain four equal parts ; 
or, if the circumference is divided into 20 
equal parts, then the arc from 1 to 5 should 
contain five equal parts. When a circumfer- 
ence is divided in this manner, then each aux- 
iliary line from },' c;, to 6, c,, in Fig. 123, will 
represent two auxiliary lines, because when 
we draw a line parallel to 2 y, through the 
point 16, Fig. 124, for instance, then this 
same line will also pass through the point 2, 
consequently the line , ¢c,, Fig. 123, will rep- 





placed directly over the other. The lines 


of which there may be any number. Now, 
since auxiliary lines play a very important 
part in this and the following problems, and, 
in fact, in the developments of surfaces in 
general, a few remarks in relation to these 
lines may be beneficial to the reader. Auxili- 
ary lines may be straight lines, arcs of cir- 
cles, or other curved lines. But we must 
always recollect that a straight line is a 
simpler line than an arc of a circle, and an 
are of a circle simpler than other curved 


lines will not answer the purpose, then we 
should choose the arc of a circle for the aux- 
iliary line in preference to other curved lines. 
In laying out locomotive boiler work, the 
straight line will answer 
In using these auxiliary lines we must be very 
particular to place these in their correct po- 
sition ; thus, for instance, the line }, c,, in 
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by Cy, bs Cg, ete., Fig. 123, are auxiliary lines, | 
| point 2, and also an auxiliary line drawn 


every purpose. | 


resent an auxiliary line drawn through the 


through the point 16, the latter being con- 
| cealed by the former; therefore, we say that 
| the line >, c, represents two auxiliary lines, 
| and the same holds true for all the other ver- 
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Fig. 120 


lines ; and, consequently, to save labor, we 
must always choose the simplest, namely, the | 
straight line for an auxiliary line whenever | 
that is possible, and when straight auxiliary | 








Fig. 121 














Fig. 123, is represented by the point marked 
























































Fig. 123 


2in Fig. 124; or, we may say, this point 2 
represents the end of the line >, ¢,, hence the 
point 2 and the line J, c, represents one and 


the same thing, and therefore these must lie 
in one straight line drawn parallel to vy. 
The line 4, ¢,, in Fig. 123, and the point 3 in 
Fig. 124, also represent one and the same aux- 
iliary line, and therefore these, too, must lie 
in a straight line drawn parallel to xy, and 
the same remarks apply to the other auxiliary 
lines. For the sake of convenience, and also 
to save labor, it is always best to assume that 
the auxiliary lines are drawn equal distances 
apart on the manhole sheet or cylindrical 
surfaces. Auxiliary lines, as 5, C,, 0, ¢,, etc., 
drawn on the manhole sheet equal distances 
apart will not appear to be so in Fig. 123; 
but in Fig. 124, we see that these lines are 
equal distances apart, because the distances 
between the points 1, 2, 3, etc., which repre- 
sent the auxiliary lines, are equal. Conse- 
quently, to draw the auxiliary lines in Fig. 
123 in the correct positions, we must first di- 
vide the circumference of the circle in Fig. 
124 into the required number of equal parts, 
and through each point of division, as 1, 2, 
3, eic, draw straight lines parallel to z y, then 
portions of these lines, as 4, ¢,, b, ¢s, Fig. 
123, are the auxiliary lines shown in the cor- 
rect positions. We will also gain some prac- 
tical advantages by dividing the circumfer- 
ence in such a manner so that each quarter 
of the circumference will contain exactly 





first duty is to place these two views in their 
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Fig. 126 


tical lines in Fig. 123, excepting the lines 
b, ¢, and b, ¢,, which represent only one 
line. The practical advantage gained by this 
arrangement will be seen as we proceed. 
Assume that on the circumference of a 
manhole sheet already rolled and fitted, we 


of division we draw a straight line parallel to 
the axis of the manhole sheet in such a man- 
ner that these lines cannot be erased, and that 
Fig. 123 is an exact drawing of this sheet, 
with the lines drawn upon it. Now, suppose 
that this sheet is straightened out, then it 
will appear as shown in Fig. 125. 


in Fig. 123, we find that the line d, ¢,, Fig. 


line }, c, are also equal in length, and so on. 





lay off 16 equal parts, and through each point 


Compar- 
ing the auxiliary lines in this figure with those 


125, and the line 0, ¢,, Fig. 123, are equal 
in length; the line d, ¢,, Fig. 125, and the 


We will also find that all the auxiliary lines 
in Fig. 125 are equal distances apart, and that 
the points d, d, d,, etc., which correspond 
with the points 1, 2, 3, etc., in Fig. 124, all lie 
in the same straight line; this must be so, be- 
cause these points lie in a surface represented 
by 5, 4,, Fig. 123, and this surface is at right 
angles or square to the axis of the cylinder. 

Again, we find that the points ¢, ¢, é;, etc., 
Fig. 125, lie in a curved line, because the | equal to the amount of lap, namely, 1}. To 
surface C D, Fig. 123, which contains these each end of the sheet add } of an inch, equal 
points is not at right angles to the axis of the |to half the lap, as shown by the shaded parts, 
cylinder. These remarks in regard to auxiliary | and cut the sheet to the lines s ¢, Ss, T t,and 
lines should be carefully read by the student, | S A 7’, 
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and well understood, because auxiliary lines 
are mostly always used in laying out, not only 
locomotive boiler work, but various other 
kinds of metal work; and, again, if the fore- 
going is understood, the solution of each of 
the following problems will be fannd to be 
comparatively simple. 

Hzrample.—The outside diameter of the 
manhole sheet on top of a sloping tank is to 
be 16 inchés; the metal 4+ of an inch thick; 
the height from c, to 6,, Fig. 123, 18 inches ; 
the lap 1} inches, and the center of lap to be 
on theline 5, ¢,. It is required to lay out this 
sheet before it is rolled to its proper diameter. 
Our first duty is to find the dimensions of 
the plate on which the sheet 1s to be layed 
out. The length of the plate will be equal 
to the circumference of a circle whose diame- 
ter is 15% inches (that is 16 inches minus the 
thickness of the metal) plus the lap; hence 
15.75 x 3.1416 = 49.4802, and 49.4802 + 1.5 
= 50.9802, say 51 inches, which will be the 
length of the plate. The breadth of the 
plate will he equal to the length of the line 
by Cy, plus the lap ; hence, 18” + 13" = 193”, 
which is the breadth of the plate. 


HOW TO LAY OUT THIS MANHOLE SHEET. 


Draw on the blavkboard the two views, as 
shown in Figs. 123 and 124. The diameter 
from 1 to 9, Fig. 124, must, in this case, be 
equal to 153; divide the circumference into 
16 equal parts, and mark the points of divis- 
ion 1, 2, 3, etc.; through these points draw 
the straight lines 1c, 2c, 3¢,, ete., par- 
allel to « y. These lines will intersect the 
line 6, 6,, Fig. 123, in the points 5, d, b;, 
etc., and also intersect the line C D in the 
points c, ¢, ¢,, etc. The lines 0, ¢,, 4, ¢s, 
etc., are the auxiliary lines assumed to be 
drawn on the outside of the manhole sheet. 

Let M NV O P, Fig. 126 represent the edges 
of the plate on which the manhole sheet is to 
be layed out. Near the edge M N, and par- 
allel to it, draw the straight line s 4. Through 
the center of the sheet draw the straight line 
Ad, perpendicular to the line s¢; on each 
side of the line Ad,, and parallel to it, draw 
the lines d, ¢,, to represent the center of the 
lap, consequently the distance between the 
lines Ad, andd, e, on the right, must be 
equal to half the circumference of the circle 
in Fig. 124; the distance between the lines 
Ad, and d, e¢, on the left, must also be equal 
to half the circumference of this circle; 
therefore, from the point d; on the right, to 
the point d, on the left, will be equal to 49.48 
inches, say 49} inches, which is the number 
of inches contained in the whole circumfer- 
ence of the circle shown in Fig. 124; of 
course, this distance must be measured on 
the line s¢. On the line 8 ¢ divide the dis- 
tance between the points d, and d, into 16 
equal parts, to correspond with the number 
of equal parts in the circumference of the 
circle shown in Fig. 124. Mark the points of 
division d, d,, etc., and through these points 
draw straight lines parallel to Ad,. The 
points d, d, d,, etc., on the line s ¢ represent 
the points }, 5, >, etc., on the line 4, d,, Fig. 
123, and, therefore, lines drawn through the 
points d, d, ds, and parallel to Ad,, will rep- 
resent the same auxiliary lines that have been 
drawn through the points ),; 5, 45, etc., Fig. 
123. And since any one of the auxiliary lines 
in Fig. 126, and a corresponding line in Fig. 
123 represent one and the same line, it fol- 
lows that the auxiliary lines in Fig. 126, and 
those in Fig. 123, must be equal in length,each 
to each. Hence, from the point d,, and on the 
line drawn through this point perpendicular 
to st, lay off a point ¢, the distance between 
these points must be equal to that between 
the points >, and ¢, ; again, from the point 
d. lay off a pointe,; the distance between 
these points must be equal to that between 
the points >, andc,. Or, we may say, make 
the line d, ¢, equal to 0, ¢,, the line ad, e, 
equal to }, c,, and d, é, equal to d, ¢,, and 
so on. Through the points ¢, é@, ég, etc., 
draw a curved line. On the outside of this 
line draw another curved line, as S A 7’; the 
| distance from these two curved lines must be 
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Protection a Permanent Policy. 





The tariff will doubtless be a live subject 
of discussion, both in and out of Congress, 
for years to come; but the danger to protec- 
tion, which has seemed imminent for the last 
few years, has grown so small as to excite 
comparatively few apprehensions. Every time 
a new Congress has been elected, the fact has 
been further emphasized that the policy of 
this country is fully committed to a protec- 
tive tariff, whichever party may have the 
majority. The free traders usually make a 
great outcry against protection after an 
election (they are very quiet on the subject as 
election approaches), and call insolently upon 
manufacturers to sacrifice something (in 
duties) to save the rest. They were louder 
and more confident than usual after the elec- 
tion of the 49th Congress, until the publica- 
tion in the AmerIcAN Macurinist of Feb. 21, 
1°85, of nearly a hundred letters from new 
members, defining their position on the 
tariff, in answer to our inquiries, from which 
we figured, with the known positions of old 
members, a protection majority of nine, at 
least. This quieted apprehension, but the 
‘‘tariff reformers” professed to believe that 
some members would change their minds. 
The result of the inquiry justified our saying, 
Feb. 21, 1885: ‘‘ As to the probability of 
any general reduction of the tariff by the 
49th Congress, it must be admitted that 
scarcely any apprehension should be felt.” 
The enacting clause was stricken out of the 
Morrison tariff reduction bill in the 48th 
Congress by a majority of three ; in the 49th 
Congress, the consideration of his reduction 
bill was defeated by a majority of seventeen. 

The people of this country are being edu- 
cated in tariff matters by the logic of events. 
The multiplication and enlargement of pro- 
ductive industries, protected by the tariff, 
even during business depression, convey their 
own arguments for a continuance of the 
policy under which they spring up and 
thrive. Every community welcomes them as 
public beneficiaries. None of the industries 
of the country are suffering from a lack of 
sufficient importations, free traders to the 
contrary notwithstanding. Many of the ar-. 
ticles now imported could better be made at 
home. 

The so-called ‘‘ tariff reformers” pretend 
to favor the workman who has nothing but 
his labor to depend upon. They want duties 
levied exclusively for revenue. Their plan 
would make about everything imported in 
considerable quantity pay duties, except ‘‘ raw 
materials.” Tea and coffee would be taxed as 
well as many other articles in common use 
that are now on the free list, which would 
certainly raise their cost to the consumer. 
Wages would come down, and the kind of 
‘* relief,” the workman would get would be to 
pay more for his everyday necessities, and get 
less for his labor, when he should be fortu- 
nate enough to be employed. The protection 
policy is to exempt e¥erything from duty that 
necessarily’ must be imported, laying all 
duties upon articles of the kind produced 
here. It calls for placing the heaviest tariff 
upon objects involving the most labor, so as 
to avoid competition with the lower wages of 
foreign workmen. It is the policy that has 
built up the manufacturing industries of the 
United States, and there is evidence enough 
that the people propose to sustain it. 
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Government Work. 





What would be thought of a large manufac- 
turing concern which shut up shop for a 
month or two twice a year because the direc- 
tors, attacked with a spasm of economy, failed 
to provide for paying the wages of the work- 
men? This is practically what is done at the 
Brooklyn Navy Yard, and it represents the 
average practice in Government works. No 
private works would expect to keep desirable 





workmen if they enforced two or three 


|months’ idleness every year, with plenty of 


paying orders on their books; that is if they 
closed up their works for the effect such an 
economical streak might have on the stock- 
holders. If there is no better way than the 


9 | one universally practised in Government me- 
| chanical operatious, those who advocate clos- 
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| ing up all Government navy yards for good 
| have the best of the argument. 
| With the facilities that the Government 


“can easily furnish for doing such work as is 


done at the navy yards it could be done} 


| cheaply, but with the present red-tape man- 
agement, and a cessation of work every few 


days for lack of funds to pay the workmen | 


| with, the cost of the work done is enormously 
|above what private yards would contract to 
| do it for. 

Probably it is cheaper to close up the 
Government yards and get all work done 
outside than to reform present practices. It 
is certainly better to do so than to continue 
present practices. When we put the inevit- 
able treatment—so far as being laid off with- 
out cause—of mechanics in our navy yards 
alongside the standing jokes about the easy 
way which they take things, one may be made 
to explain the other without going beyond 
reason. Navy yards are places in which to 
spend a certain amount of money, not places 
in which to get a certain amount of work 
done at reasonable cost. 
this as well as politicians. 


Workmen can see 
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Defying the Law. 





Twelve hours a day without any stop for 
dinner is the rule under which some of the 
employes of the elevated roads in New York 
city say they have to work. This is, of 
course, in violation of the recent law of the 
State of New York, regulating the hourg of 
labor of railroad men, but so small a thing as 
the law is never allowed to stand in the way 
when great corporations are concerned. ‘‘ Well, 
if the men do not like the work, let them try 
it on the law,’’ is the answer said to have been 
made by one of the hired men employed by 
those who manage the elevated roads—em- 
ployed to stand between the directors and the 
working employes of the road. 

We doubt the policy of such management— 
a great corporation defying a law which every 
sensible man recognizes as humane. Some- 
time this corporation will be sure to find ‘‘ the 
gun was loaded.” Then they will appeal to 
the courts to protect them against the conse- 
quences of their own foolishness. 


The Belgian Government is about to apply 
metal ties to its railroads in considerable 
quantities. There are three forms to be 
used—one is an inverted trough terminating 
in sharp edges instead of flanges. It is bent 
and thickened where the rail beds into it. 
The second form is similar to the first but 
deeper and is more easily rolled. The third 
form is built up of two channel irons placed 
with the web vertically and the flanges out- 
side riveted over two wide and rather long 
plates at the end and having on the top thick 
ribbed and inclined bearing plates where the 
rails are seated. 

SS ae 


Literary Notes, 





‘* The Labor Problem” is the title of a new 
book of over 300 pages edited by Wm. E 
Barns and published by Harper & Bros., of 
Franklin Square, New York. Of its eleven 
chapters six are devoted to a symposium on 
several phases of the labor question which 
originally appeared in the Age of Steel. 
The other five chapters are essays written in 
the usual magazine style. The real pith of 
the volume before us is in the symposium 
which is composed of letters, each written in 
answer to seven questions relating to strikes 
and lock-outs, arbitration, wages system, 
profit sharing and co-operation. The letters 
from manufacturers, prominent workmen in 
trade unions, and chiefs of labor bureaus will 
especially repay perusal as coming from 
those who have had practical experience in 
labor matters. The views of divines, politi- 
cal economists and journalists find public ex- 
| pression so often that they are of secondary 
interest in this volume. The views expressed 
‘are quite diverse, and anybody but an 
janarchist or a ‘‘ bloated monopolist” can 





find something to agree with. Here are a| 


few of the expressions : 
| Charles Ridgely, President of the Springfield 
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Iron Co. and Ellsworth Coal Co. says : ‘I think 
that there will be more and more difficulty in 
the management of labor, and that our popu. 
| lation will become more and more turbulent, 
The trouble is too deep to be reached by any 
|change of method in dealing with labor.» 
| Perhaps Mr. Ridgely has had experience with 
|imported contract labor. If that importa. 
| tion is kept up we believe his views upon in. 
creasing turbulency are well founded. 

N. O. Nelson, President of the N. 0. 
Nelson Manufacturing Company, of §¢. 
Louis, writes: ‘‘ Millions of able and inteljj. 
gent men, citizens of a bountiful country, 
will not complacently see their families 
hungry while they are willing to work for the 
bread and clothing and house room which js 
superabundant, and they will not look too 
scrupulously at the tenure of title by which 
a few men have secured so great an advantage. 
* * * The payment of fair wages will, as 
a rule, obviate strikes.” 

A. H Danforth, Vice-President and Genera] 
Manager of the Colorado Coal and Iron Com. 
pany, says: ‘‘ The same traits of character 
which produce wars among nations cause 
labor strikes and lock-outs,” and closes his 
letter thus: ‘‘ The aggregation of wealth ina 
few hands, coupled with discontent among 
the masses, are incompatible with republican 
institutions, and safety lies in some middle 
ground between an aristocracy of wealth on 
the one hand and socialism on the other.” 

Joseph Corns, Sr., of Joseph Corns & Son, 
Massillon Rolling Mill, says: ‘‘ Workmen 
properly treated will seldom if ever strike— 
that is my experience. The bitterness now 
existing is the result of continued oppression 
and retaliation, first by one side, then the 
other, and until all this can be changed the 
fight will go on.” 

J. F. Darnall, President of the Greencastle 
(Ind.) Iron and Nail Company, writes: ‘‘ The 
great cry of the age is ‘cheap goods,’ which 
means cheap labor. Both are coming, and 
much of the resistance offered is fighting the 
irresistible.” 

J. G. Batterson, of Hartford, President of 
the New England Granite Works, puts him- 
self on record as follows: ‘* Whether capital 
or labor deserves the higher consideration at 
the hands of Congress or any other law 
making power, is at this time an unfortunate 
question.” 

A few pages further on we find a letter 
from Robert Bennett, Master Workman of 
the Illinois Knights of Labor, who starts off 
by quoting the following passage from Abra- 
ham Lincoln’s first message to Congress: 
‘* There is one point to which I desire to call 
the attention of Congress and the people. 
It is the attempt that is being made to place 
capital upon an equal footing with if not 
above labor in the structure of Government. 
* * * Labor is prior to and independent 
of capital. Capital is but the fruit of labor 
and never could have existed if labor had not 
first existed. Therefore labor deserves much 
the higher consideration.” 

Our correspondent, C. W. Crawford, of the 
Brazil (Ind.) Foundry & Machine Works, 
says: ‘‘It is no argument against co-opera- 
tion that it sometimes fails. Other business 
concerns fal sometimes. It all depends on 
the economical management of the head of 
the concern, whether there are fifty owners or 
only one.” 

The book, as a whole, is the most interest- 
ing upon the labor question that has been 
published for a long time. 


Hon. F. W. Palmer, ex-member of Con- 
gress, and formerly editor-in-chief of the 
Chicago /nter-Ocean, has taken the position 
of editor of our esteemed contemporary the 
Industrial World of Chicago. Mr. Palmer 
is a newspaper man of ability and wide ex- 
perience, and the Jndustrial World is one of 
the very best publications of its kind in the 
West. 


The Master Steam Fitter is a new monthly 
published by the Engineers Company, 181 
Broadway, New York, at $1.00 a year. The 
first number has 34 pages, and is well made 





up and finely printed. 
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 @ANSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither name, correct initials, nor loca- 
tion will be published. 








to 


(284) E. D., Keokuk, Iowa, writes: Sup- 
pose & crank-pin4” long and 214" diameter requires 
a pressure Of 15 tons to force it to place. Coulda 
good man, with a sledge that he could handle to 
the best advantage, drive itin? A.—Yes. 


(285) Engineer, New York City, who asks 
for information about hardening drop dies will find 
itin our issue of Dec. 19, 1885. 


(286) R. A , San Francisco, Cal., asks: 1. 
Isa radial car axle actually in demand by railroad 
managers? A.—We do not think there is any de- 
mand for radial axles. They have been tried time 
and again, but are not looked upon with favor. 2. 
What are the defects of the present system of 
wheels and axles? A.—The system in use on 
American roads is very good indeed. There is 
some slipping of wheels and crowding of flanges on 
curves, but on the whole it is an excellent mechan- 
ical arrangement. 3. What is the advantage of in- 
dependently connecting wheels underacar? A.— 
The advantage of one loose wheel is the avoiding 
of slipping on curves. 4. Who was the last to take 
out patents in this line 2? A.—We cannot say. Nu- 
merous patents have been taken out during the 
past 15 years, and we should say that the fact that 
railroad men do not want anything of the kind was 
very fairly demonstrated. Itis not probable that 
anyone unacquainted with railroading will succeed 
where old railroad men have failed. 


(287) M. D. B., Litchfield, Conn., asks: 
1. What is the rule for finding the twisting strain 
of a square bar of wrought steel, the length and 
diameter of bar and the distance at which the force 
is applied being given? For instance, with a bar 
18’ long, 1’ square, one end being rigidly held, 
what force can be applied toa 6’’ pulley on the 
other end before it will twist to any appreciable 
extent? A.—The formula given by Box is: 


pa Wexixwxsé 
- S4 x Mt 


In this, T = the descent of weight in inches applied 
atthe given leverage (in your case, 3’’); L = the 
leverage in inches; w = the weight; 1 = the length 
of bar in inches; S = the side of square; Mt = 
multiplier derived from experiment. The value 
of Mt is taken as 10,674,540 lbs. 2. What should be 
the proportion of square and round bars to resist 
torsion equally? A.—According to Box, comparing 
the side of the square to the diameter of the round 
section, the proportion should be 1.6 to1. We refer 
you to this author for a complete explanation of the 
matter. 3.—We have an hydraulic ram with a 2’ 
drive pipe, while a 114" pipe is called for by the 
manufacturers. Is this right? A.—These things 
are determined by experiment. It is safe to as- 
sume that the makers are right. If you write to 
them they will undoubtedly tell you, from experi- 
ments, what the effect will be of increasing the 
size of pipe. 4. Given a perpendicular pipe, with 
no obstruction, water flowing into the upper §$nd. 
Will increasing the length beyond about 35 feet in- 
crease the quantity of water discharged? A.— 
Yes. Haswell puts this very clearly, as follows: 
“The discharge of a fluid by a vertical pipe is aug- 
mented on the principle of the gravitation of fall- 
ing bodies, consequently the greater the length of 
pipe, the greater the discharge of the fluid.” 


(288) A. W. L., Allegheny, Pa., writes: A 
Says that a spring made from 1-16th inch steel, 9 
inches wide, coiled up like a clock spring, will pro- 
pel a boat—screw propeller—12 feet long and 4 feet 
wide at a speed of 4 miles per hour. B. says that 
it will not. Which is right? A.—No doubt such a 
Spring can be made to get up the speed named, 
but it will not maintain it long enough to be of any 
practical use. 


(289) P.C., Brooklyn, N. Y., writes: I 
have a Worthington pump, and the valve is about 
4" away from the seat atone end. Could I puta 
Spring against the cover to keep the valve to its 
seat? A.—No spring is necessary or desirable. If 
there is anything about the valve stem that tends 
to hold the valve away from the seat, remedy it. 
There is the weight of the valve and the steam 
Pressure to hold the valve to its seat, which is a 
800d deal more than is necessary. 


(290) M. R., Whitman, Mass., asks: What 
18 the power of a boiler 3 feet in length by 10’ di- 
ameter, with 5 tubes 1” diameter and 2 feet in 
length? A.—If, as we suppose, all the products of 
Combustion pass through the five 1” tubes, you may 
set about one-quarter of a horse-power by consid- 
erable crowding. 


(291) S. E., ——~—, writes: My engine 


cylinder is 7” diameter. What will be the total 


Pressure against piston? A.—The area of a 7” 
Piston is 3834". For total pressure, multiply this 
by the pressure per square inch in the cylinder. 2 
Can I pump soda into boiler from cold water barrel, 


4nd is it necessary to blow out all the water to clean 
out? 


A.—You can pump soda from water tank; clean 








out the same as if soda is not used. In using any- 
thing of this nature in a very dirty boiler, it is al- 
ways wise to look closely at first that dirt is not 
precipitated over the fire surfaces, with the result of 
burningthem. 3. Will one year’s experience with 
full control of engine and good success be much of a 
recommend towards getting a better job? A.—It 
will no doubt have some influence. 4. Is it any 
detriment to the flues to leave fire-door open in 
case of steam getting high? A.—Itis a plan con- 
siderably followed, but not to be recommended. 
The proper way is to close damper. 


(292) W. P., Whitman, Mass., asks: 
What should be the sizes of ports and bridges, lap 
and travel of valve for a 4’’x6” engine, to run at 
200 revolutions with steam pressure 80 pounds? 
A.—Steam ports, /''x314''; exhaust port, 1/’x3¥%"’; 
outside lap of valve, 7-16’ ; inside lap, 3-32” ; travel 
of valve, 13"; bridges, 34"’ will do very well. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 

















Patent Att’y, H. W. T. Jenner, Washington, D. C. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetser. Brockton, Mass. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


20,000 addresses of steam users and users of mach. 
in 10 States, $10. J.N.Mills Pub.Co.,30 Vesey st., N.Y. 


** How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See July 24, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


Cc. L. Jackson & Co., successors to Jackson & Ty- 
ler, No. 54 German street, Baltimore, Md., machin- 
ery, tools and supplies, engines, etc. Lists and es- 
timates furnished on application. 


Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding, if soiled 
we cannot use them; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. AM. MA- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pomp. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st-, N. Y. 


‘*Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 




















Citizens of Baker City, Oregon, will build a $10,- 
000 foundry and machine shop. 

R. H. Coleman is preparing to start a foundry and 
machine shop at Lexington, Va. 

Weaver Bros., Morrison, Ill., are reported as 
about to start a file factory. 

Iguez, Fauz & C. I. Stepheson are working up a 
$50,000 blast furnace at Knoxville, Tenn. 

S. B. Amidon’s machine shops at Staffordville, 
Conn., recently burned, will be rebuilt at once. 

The Warren Woolen Co., Staffordville, Conn., will 
rebuild their mill recently burned. 

It is reported that the Illinois Central Railroad 
Company talk of moving its shops to Kankakee, III. 

The Flint & Walling Mfg. Co., of Kendallville, 
Ind., have commenced work on a new foundry. 

Whitcomb & Co., Worcester, Mass., will build an 
addition to their envelope factory, 100x75 feet. 

The New Haven (Conn.) Carriage Co. will build a 
new factory, 260x40 feet, with an addition 152x29 
feet. 

The Michigan Wire and Iron Works, of Detroit, 
are building a two-story factory, 54x300 feet, to cost 
$14,000. 
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Itis rumored that the Louisville Stove Co., Louis- 
ville, Ky., will start branch works at Birmingham, 
Ala. 

The establishment of a furniture factory, with a 
capital of $20,000, is being worked up at Salisbury, 
N. U. 

A new mill for the manufacture of fancy cassi- 
meres is to be started at Staffordville, Conn., by 
Cyril Johnson and A. G. Eaton. 

It is reported that a company is being organized 
at De Land, Fla., with $50,000 capital, to establish 
agricultural works. 

S. S. Badger will erect a three-story factory at 
1701 Clark street, Chicago. It will be 50x136 feet, 
and cost $15,000. 

The Hartman Steel Co., Beaver Falls, Pa., are 
erecting a two-story building, 40x150 feet, as a wire 
mat factory. 


New York parties have taken the old cotton mill 
at Harrisburg, Pa., and will fit it for the manufac- 
ture of silks. 


The York Iron Co., Minneapolis, Minn., have built 
a charcoal blast furnace at Black River Falls, Wis. 
O. A. Pray is treasurer of the company. 


Lima, Ohio, has contracted with the Holly Mfg. 
Co. for two Gaskell pumping engines, of 3,000,000 
gallons capacity each, for their new water-works. 


The Lehigh Zinc and Iron Company, of South 
Bethlehem, Pa., have decided to erect an iron 
foundry in connection with their present works. 


The water in the Merrimac river, in New Hamp- 
shire, is very low, causing apprehension among 
the manufacturers who depend on its power. 


The Sweetwater Batting Co., Sweetwater, Tenn.. 
have purchased machinery for a new cotton batting 
factory in that place. W. H. Gillette will have 
charge. 


R. C. Snowden, of Elizabeth, has purchased a 
large lot of land in McKeesport, Pa., on which he 
will erect a factory for the manufacture of iron 
shingles. 


The Lehigh Valley Silk Mill, at South Bethlehem, 
Pa.,is almost fully equipped with its machinery. 
It will make broad silks. The owners are Messrs. 
Lipps & Sutton. 


A. Aller, 109 Liberty street, New York, has issued 
a new illustrated catalogue and price-list of Kort- 
ing exhaust steam induction condensers for steam 
engines and pumps. It is illustrated, and gives 
just the information a steam user wants to know. 


A woolen mill is to be constructed, at a cost of 
$200,000, at Sangerville,Me. The enterprise will be 
exempted from taxation for ten years by the town. 
D. R. Campbell and J. B. Days are the owners. 


The St. Louis Age of Steel says: ** The restoration 
of the ten-hour rule of work at local boiler works, 
on the ist inst., was attended with no difficulty 
whatever. The eight-hour plan was in vogue about 
a month only.” 


“T want to get something to put in a hole that 
will keep wood from squeaking when it turns 
around,” wrote a piano-case manufacturer to the 
Dixon Crucible Co. They sent him, of course, 
plumbago, otherwise called graphite. 


Lindsay & McCutcheon, Allegheny, Pa., are at 
work on that part of their building which was de- 
stroyed by fire some weeks ago. The new struct- 
ure will be made entirely of iron, and will be about 
250x80. The cost will be about $15,000. 


F. C. Bates is to build a mill 40x100, three stories 
high, at Newport, Vt. Mr. Bates says if the town 
votes not to tax the capital invested, he will fur- 
nish veneer stock for the market, and employ over 
40 hands in the enterprise. 


Barcus, Duthie & Parks have opened a new ma- 
chine shop at Allegan, Mich. They will design and 
build special machinery to order, and and will also 
build some patented machines for railroad repair 
shops. They are also agents for wood-working 
machinery, boilers, engines and supplies. 


A certificate of organization has been issued to 
the L. W. Pond Machine Co., of Worcester. The 
capital stock is $30 000. Hon. Charles B. Pratt is 
president, and Mr. Henry C. Fish treasurer. They 
will do business at the Powell machine shop on 
Union street.— Worcester Spy. 


An effort is making to raise $25,000 in the town of 
Toronto, Ohio, near Steubenville, for the purpose 
of erecting a nail mill. The gentlemen who ask 
the citizens to do this are not residents of the place, 
but agree to furnish the remainder of the capital, 
and put up the mill. 


The Baldwin Works are building a locomotive en- 
gine for the Cairo Short Line that will be a monster 
in the way of dimensions and pull powers. The 
weight will be 94,000 pounds, with 19” cylinders and 
24" stroke. More of the same kind will be put in 
service on the Short Line this summer.—Master Me- 
chanie. 


The engine of the Reading Iron Works rolling 
mill, which was hauled in a wagon all the way 
from Pittsburgh to Reading half a century ago, and 
was in constant use ever since, has been taken out 
of the mill, and its place is to be taken by a new 
and larger engine, which has been built at the 
Scott foundry. 


Negotiations are pending between the Mahoning 
Valley Iron Co., of Youngstown, Ohio, and Cleve- 
land, Brown & Co., of Cleveland, owners of the 
Russia mill at Niles, for a lease of the plant. They 
desire to lease it for making sheet iron, having 
more orders than they can fill with the present 
capacity at their mills at Youngstown. 
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The Pond Engineering Co., of St. Louis, Mo., will 
furnish the steam plant for the water works at 
Crawfordsville, Ind., consisting of two steel boilers 
66’ diameter by 16’ long, with furnaces, etc., com- 
plete. 


The Pond Engineering Co., of St. Louis, Mo., have 
been awarded the contract for the pumping en- 
gines for the New Philadelphia, Ohio, water-works. 
They will be of the Blake duplex type, having a 
capacity of 2,000,000 gallons per day. 

Freeborn G. Smith, of Brooklyn, N. Y., has 
just awarded a contract to a builder in Wash- 
ington, D. C., for the erection of a $20,000 factory on 
Pennsylvania avenue, near E street, where he will 
make pianos for the Southern trade. The building 
is to be 200 feet long, 25 feet wide, 4 stories high, 
and is to be equipped with all modern improve- 
ments. 


Thomas Breen, of Knowlton, Pa., writes thus to 
the Baltimore Manufacturers’ Record: “In regard 
to the proposed car works at Portsmouth, Va., I will 
say thatif the people of that town will subscribe 
$100,000 worth of the stock of a new car company 
that is proposed to be organized with a capital of 
$600,000, to establish works in some partof Virginia, 
they will be located in Fortsmouth. The other $500- 
000 will be furnished by other parties.” 


By the recent change in the executive manage- 
ment of the Dickson Mfg. Co., noted last week, Jas. 
P. Dickson becomes president of the company, and 
general manager of its three large shops at Scran- 
ton and Wilkesbarre, Pa. The locomotive shop 
will continue to build railroad engines, while a 
number of important specialties will be pushed at 
the other shops, including, among others, the build- 
ing of the Dickson-Corliss engine, and the Brother- 
hood engine. 


The terms of the proposition by which the Dueber 
Watch Case Co., of Newport, Ky., is to move its es- 
tablishment to Canton, Ohio, in connection with 
the Hampden Watch-Works Company, of Spring- 
field (which concern Mr. Dueber recently pur- 
chased), in consideration of $100,000, twenty acres 
of land, and exemption from taxation for ten years 
were fulfilled recently by Canton, and great re- 
joicing throughout the city was the result. The 
Dueber and Hampden companies collectively em- 
ploy about 1,100 men. With their new location 
their working force will be greatly augmented. 


The Pittsburgh Bessemer Works are making the 
largest run on record. They are turning out over 
600 tons of metal per day with their two 4-ton con- 
verters, and are surprising the entire industrial 
world. This is said to be due to fine practice and 
good management. Prior to the first of the year 
the output from these twoconverters never reached 
beyond 450 or 500 tons, and this was thought to be a 
wonderful run. With the beginning of the new 
year, however, this was changed. Every available 
method to save time was utilized. Not a minute is 
lost by any man, and the handling of the metal 
has almost reached perfection.—American Manu- 
Jacturer. 


The Calera Furnace and Charcoal Co., organized 
at Montgomery, Ala., with the following officers: 
J. W. Dimmick, president; Dr. H. M. Pierce, of 
Nashville, general manager ; Campbell Brown, of 
Tennessee, vice-president; C. A. Lanier, secretary 
and treasurer; directors,G. W. Dimmick, Camp- 
bell Brown, Dr. Pierce, J. R. Adams, W. L. 
Chambers, A. T. London, O. O. Nelson, J. H. Moore, 
and J. B. Gaston. This company begins immedi- 
ately the erection of 48 charcoal kilns and one 50- 
ton iron furnace. The works, immediately after 
being erected, will manufacture 2,400,000 bushels 
of charcoal, 120,000 gallons of alcohol, besides resin, 
turpentine, and tartrate of lime. 


The Babcock & Wilcox Co. have lately placed 
boilers with the following parties: Brooklyn Bridge, 
second order, 208 H.P.; Westerly, R. I, Water- 
Works, 90 H.P.; Lehigh Coal and Navigation Co., 
Pennsylvania, 208 H.P*; Edison Lamp Co., Newark, 
N. J., second order, 104 H.P.; Excelsior Needle Co., 
Torrington, Conn., 61 H.P.; Huguenot Mills, Green- 
ville, S. C., second order, 50 H.P.; Welham Planta- 
tion, Louisiana, 240 HP.; Narks Bros., Philadelphia, 
second order, 45 H.P.; Bird-Coleman Furnaces, 
Cornwall, Pa., second order, 960 H.P.; Columbus 
Steel Co., Columbus, Ohio, 480 H.P.; Benedict & 
Burnham Mfg. Co., Waterbury, Conn., second or- 
der, 156 H.P.; Cardenas Refinery, Cardenas, Cuba, 
third order, 208 H.P.; Mt. Houmas Plantation, 
Louisiana, 240 H.P.; Southwood Plantation, Louisi- 
ana, 272 H.P.; Dakota Apartment House, N. Y. 
City, third order, 240 H.P.; Edison Lamp Co., New- 
ark, N. J., third order, 104 H.P. 


The Brown & Van Arsdale Mfg. Co. have sold to 
the Chicago & Evanston Railroad eight acres of 
ground at Grand Crossing, Ill., upon which they 
will at once erect their new works for the manufac- 
ture of seamless thimble skeins, silver-polished 
sad-irons, tinsmiths’ tools, hub-reaming machines, 
and general machine work. The following are the 
dimensions of the ground plans for the new works : 
blacksmith shop, 60x125 feet; machine shop, 75x100, 
both two stories high; warehouse, 773,x125; foun- 
dry, 100x180; and boiler and engine room, 64x40 
feet. There will be two boilers, 60 and 25 horse- 
power each, and two engines of 80 horse-power, 
There will be an additional boiler for use in case 
of accident to the engines. Two cupolas, having a 
capacity of 50 tons per day, will be placed in the 
foundry, and there will be track communications 
with the Illinois Central Railroad to facilitate ship- 
ping contracts with the Lake Shore and Pittsburgh 
& Fort Wayne roads. The company expect to have 
their new plant ready for occupancy by Oct. 1, and 
will employ 300 men. The cost will be $50,000.— 
Chicago Industrial World. 
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Machinists’ Supplies and Lron, 


NEw YORK, July 22, 1886. 


The market has been dull and quiet during the } 


past few days, and the new business in hand is not 
very extensive, being mostly from consumers who 
have not contracted for their supplies. 

Iron—Foundry irons and Bessemer pig are pro- 
duced and consumed in considerable quantity. 
There is but little accumulation of both foundry 
and mill grades, a fact encouraging to sellers, pre- 
vailing dullness to the contrary. We quote stand- 
ard Lehigh and North River brands $18 to $18.50 for 
No. 1 X Foundry at tidewater; $17 to $17.50 for 
No. 2, and $16 to $16.50 for Grey Forge. 

Scotch Pig—Market firmer, prices slightly higher, 
owing to an advance in ocean freights, but no im- 
provement is shown by the demand. We quote 
Coltness, $20; Glengarnock, $19; Gartsherrie, 
$19.50; Summerlee, $19.50; Eglinton $17.50 to $18; 
Langloan, $19.50, and Dalmellington, $18.50. 


- MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


To Rent—Desirable space, 8x10, in light, well- 
fitted office; heart of machinery trade; $12 per 
month. Hine & Robertson, 12 Cortlandt st., N. Y. 


For Sale—A well established foundry and ma- 
chine shop, including lots, buildings, machinery, 
patterns, and stock on hand, situated in Logan, 
Hocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—oid age and ill 
health. Apply to R. Belt, Logan, Ohio. 


Wanted—A first-class man, with strictly temper- 
ate habits, to buy 4 or ¥ interest in sash, door, 
blind and furniture factory ; well equipped; desir- 
ably located between two trunk line railroads; fine 
opportunity for the right man to take charge of and 
run the business: all new machinery; entire plant 
and grounds worth $12,000. Address T. M. Draper, 
Oxford, Ala. 


BRADLEY'S 





UPRIGHT 
CUSHIONED 








*WANTED*~ 


** Stiwation and Help*’ Advertisements, 30 cenis a vine 
for each insertion this head. About seven words 
: a@ line. should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


Wanted —Position as foreman, by an experienced 
machine-shop foreman. Address,West, AM. MACHT. 

Wanted—Correspondence with parties wanting 
machine-shop foreman. G. E. C., AM. MACHINIST. 

Wanted—A first-class pattern-maker on engine 
work; none other need apply. Address McEwen 
Bros., Wellsville, N. Y 

Wanted—A position by an experienced foreman 
pattern-maker; references given. Address Ex- 
perience, AM. MACHINIST. 

Wanted—A man that is a good machinist, and 
understands building wire nail machines. Address 
Wire Nail, AM. MACHINIST. 

Wanted—Situation as foreman of machine shop, 
by an experienced man: had large experience in 
building automatic engines, etc.; age, 32; first-class 
references. Address ** Automatic,” AM. MACHINIST. 

Wanted—Good moulders for cylinders, fly-wheels 
and other heavy work ; none but first-class mould- 
ers need apply. Address Wm. Bayley & Co., Mil- 
waukee, Wis. 

Traveling salesmen handling engineers’ and mill 
supplies, can make desirable arrangements to sell 
**Eureka” packing. Special pocket-book of samples 
furnished. Hine & Robertson, 12 Cortlandt st., N.Y. 

A mech. engineer and draftsman,thoroughly com- 
petent, with varied experience in designing and 
construction of engines, boilers, machinery, struc- 
tural work, etc., is open for engagement. ‘“M. E,” 
AM. MACHT. 


Wanted—Traveling salesmen selling to steam 
users, machinery and mill supply houses and the 
hardware trade, to write for my terms and commis- 
sion on some fast-selling articles. Address J. L. K., 
AM. MACHINIST. 

Wanted—A first-class machinist to take an in- 
terest in an established iron works ina Western 
city; no capital required; must be acquainted with 
engine and boiler work, and capable of taking 
charge of mechanical part of business. Address 
* Western,” AM. MACHINIST. 


Superintendent for bolt factory wanted as soon as 
possible; A No. 1 mechanic, with practival experi- 
ence, can be assured permanence, if temperate, 
with liberal pay, in a first-class shop, where every 
advantage gained by new machinery will favor 
merit and executive ability. Die-maker wanted 
also; confidential replies, giving references, may 
be addressed to P. O. Box 257, Pittsburgh, Pa. 





} MISCELLANEOUS WANTS >}. 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent solid lubricant, clean, durable, cheap; 
prevents hot boxes. Crescent Mfg. Co.,Cleveland. 

The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Steel stamps, stencils, burning brands,and brass 
checks. T. M. Parker, Hartford, Conn. 

Light mach’y of all kinds built at short notice. 

t{dmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale—A 7’ swing face-plate lathe ; low price. 
J. A. Stowell, Leominster, Mass. 

For Sale—A Berryman heater, 18’ x5’, 6” high; 
but little used; in perfect order. Edward J. Moore, 
49 N. 7th street, Philadelphia, Pa. 

For Sale—The right to manufacture the Neuert 
automatic engine. The best now in the market. 
Address Jacob Neuert, Sandusky, Ohio. 

Send for estimates of high-speed compound en- 
ginss for stationary and marine service. Crist En- 
gine Works, 140 Baxter street, N. Y. 

John Lamberty, mfr. telegraph and electrical in- 
struments, experimental machs, models; fine gear 
cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and eatent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

Wanted—A practical machinist, with some cani- 
tal, to take partnership and entire charge of a raa- 
chine shop equipped with new tools; a foundry 
doing a large business will be run in conjunction 
with same. Murray & Stevenson, Anniston, Ala. 

M. Martin, manufacturer, P. O. Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 


HELVE 
HAMMER 


Combines all the 

best elements es- 

P sential in a first- 
class Hammer. 

Has more good 

points, does 

more and 

better work 

and _ costs 

less for re- 

pairs than 


1832. 


Established 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 


BUAUDRYt 








UPRIGHT 
CUSHIONED 








The success of 
Machine is the best guar- 
antee of its value. Only 
machine with Double 
Helve. Does more 
better work with less re- 
pairs than any other. 


BEAUDRY & CUNNINGHAM, Boston, Mass, 


and 


AMERICAN MACHINIST 


[Avausr 7, 1g9¢ 


THE DEANE STEAM PUMP CO., HOLYOKE, MAs¢ 
(i 


BUILD 


WATER WORKS, 


ENGINES 


AND 


STEAM PUMPING 


MACHINERY. 


—— 


Send tor Catulomue wo. 1s. 





THE M. T. DAVIDSON 


IMPROVED STEAM Pump 





mavens FY avioson Steam Pump Company. 


! WARRANTED 
THE 


BEST PUMP 


MADE FOR ALL 
SITUATIONS, 





PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, Mags. 


o 4 





MANUFACTURERS OF 


HENDEY 


MACHINE 


Machinists’ Tools, 


PLANERS, 
SHAPERS, 
DRILLS, 








our 





SRS A 
50 Per Cent of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Has the improved 
taper pipe, and other attach- 
ments. Sold by the trade. Send 
for circular. 


MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 





HARLES MiRRAY=<- 
BO ENGRAVER on WOOD \% 
5S ANN’ ST. New Yorre 








LIBERAL PROPOSAL. 
To Pattern Makers: 


IF YOU WILL ATTACH A 


MASSEY’S E & K PATENT VISE 


To your bench, and it does not satisfy you, 
Saving Screwing, 
Jaws Always Parallel, Instantaneous Grip, 


Saving you more Time and Labor in two 
months than will pay for its 
CosT 
YOU MAY RETURN IT AT MY EXPENSE. 


T. C. MASSEY, 


81 John St, 11 to 23 So. Jefferson St. 
NEW YORK. CHICAGO, ILL. 











MACHI 


PUMPING 


—o 


RY 


For 





. 
SHOW‘, — 
BSS ASSESS 


93 Liberty St. | 44 Washington St- . l 
NEW YORK. | BOSTON. 


"tBue OATLOG®™ 


Every NEW 
ILLUSTRATED 


Class 
oi Work 





EMERY-WHEEL TOOL CRINDER.- 


Four Sizes. = SPRINGFIELD 
GLUE & EMERY 
WHEEL C0., 


Springfield, Mass 


Guaranteed 
satisf*ctory 


Write 
for 
Illustrat- 


e 
Circular. 


Pat. Sept. 
25, 1883. 


Water runs on wheel and 
prevents heating. 





Send for 72-Page 
ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 
6 Astor Place, - New York- 


DRAWING | 
NSTRUMENTS 
J. WENDELL COLE, M. B. 


Manager of Pennsylvania 
Southern Lake regions and the 
5 Northwest for 
ne DETROIT LMERY WHFEL CO. 

Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 








FOR SALE AT A BARGAIN, 


A well established and good paying machine shop 
and foundry, including buildings, lots, machinery 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the puchaser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa. 
Only reason for selling, ill health. 


EUREKA BAND SAW. 


We build three sizes,at prices 
lower than an equally good 
Band Saw can be had else- 
where. For further informa- 
tion, inquire of 


FRANK & CO., 


176 Terrace Street. 
BUFFALO, N. Y. 








FirE AND WaTER-PRooF Bnitptnc FEL", 
FIRE-PROOF PAINTS, S*f4M | ACKINGS, BOILER 
COVERINGS, Erc, 

Samples and descriptive Price List free by mail. 
E. W. JOHNS u’F’G C).. 175 RANDOLPH ST , CH14G0, 


New YorgE. PAItLapELents LONDON, 





Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
rante and 
lower price. 





SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATEE 


pasta Ra 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 


—o—— 


econd St., Cincinnati, 0. 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


4 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 























For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamp® 
let. Address 

W. H. STEWART. _ 
14 Cortlandt Street, New York. 4 

IRON-FIBRE PAINT, for Roofs and Factory 40 
Farm Buildings. 








BETTS MACHINE COMP’Y; 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 

















Aveust 7, 1886] 








‘NICHOLSON FILE Co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘¢ Nicholson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ‘‘ Slim ’’ Saw Files, 
** Racer *? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.I., U. S.A. 


Manufactory and Office at 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


W “GRESHAM” PATENT 


AUTOMATIC INJECTOR 




















THe NE 









RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.” 


SEND FOR CATALOCUE. RELIABLE AND CHEAP. 








Sole Manufacturers in the United States & Canada, 


NATHAN ManuFacrurine Co. 


92 & 94 LIBERTY ST., NEW YORK. 


ee 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 





ROOTS’ NEW ACME HAND - BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable | 
Compact and Cheap, also Portable Forges, Tuyere {rons 
and Foundry Blowers. 


Hall Duplex Steam Pump, 


For all Duties. 





g SIMPLE, 

ae DURABLE, 

2 & EFFICIENT. 
a | 

a © Hall Steam Pump (0., 

oO Z 

= 91 LIBERTY ST., N. Y. 

aren 


CONNERSVILLE, IND. 


S, S, TOWNSEND, Gen, Agt., 





Please Mention This Paper. 





P.H & F.M. ROOTS, Mfrs. 


COOKE & C0,, Selling Agts 








FAY & SCOTT," 


MANUFACTURERS OF 


WOOD LATHES, 


BOOKS FOR MECHANICS. 


oad 


FITZGERALD’s Boston Macuinist. 18mo, cloth.$ 75 
CHORDAL’s LETTERS TO MECHANICS,&C, 12mo. 2 0 | 
THURSTON’S MATERIALS OF CONSTRUCTION. 8vo. 5 00 





THURSTON’S FRICTION IN MACHINERY. 8VO..... 83 00} Drill Lathes, Shaping Machines, 
Waer's soounet Li ati " ee := Milling Machines, Planer Centers, &c, 
EST’s MOULDER’s TEXT Book. 12mo,plates.. 2 50) 
McCorp’s PRACTICAL MECHANISM. 8VO....-.-- 5 00! SEND FOR CATALOGUE. 
W AInKLDe AND RECIPES FOR MECHANICS AND oa 
(MGV. eae’ saisecageamuaeaean cas 2 00; 
GRIMSHAW’S ART OF SAW FILING. 18mo, plates. 1 00 ER WORKS MACHIN 
Houiy’s ART oF SAW FILING. 18mo, plates.... 7 A SPECIALTY. 
BALDWIN’s STEAM HEATING FOR BUILDINGS .... 2 50 


Chomeess puurmm OBI: :ghim> - 3 0) Quen tg® POND ENGINEERING CO, S* Zon 


SINCLAIR’S LocoMoTIvE ENGINE RUNNING, 12mo 2 00 
lHURSTON’S STATIONARY STEAM ENGINES. 12mo 1 50 
GRIMSHAW’s STEAM ENGINE CATECHISM 1 00 

Y, 


JOHN WILEY & SONS, 15 Astor Place, N. 


CATALOGUES AND CIRCULARS GRATIS. 


HNN aCe 


For Hand and Power, 
6’, 8’ and 10” Stroke, 


Adapted to all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 








= ECONOMIC PATENT BOILER FEED PUMP 


Manufactured by 
(7 I.B. DAVIS & SON, 
| f Hartford, Conn. 


The only Double-Act- 
ing Geared Pump. 

It is compact and 
Systematic in design 
and Economical in its 
7 operation. Allits parts 
are arranged for dura- 
bility. 

BENJ. F, KELLEY, Agent, 


91 Liberty St., New York. 
Philadelphia Office, 


JAMES BERRYMAN, 
125 N. Fourth St. 
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»LeCount’s Light Steel Dog 





\EDUCED PRICES OF 












PATTER, No. NOH, PRIOR, ) No.  INOH, PRICE, 
ee fers oe FE eel 10 
: Rakmews sf kaeee ‘= _ oe of “=> 
jo cceses recon « 608 re 
epee —— "60 ¥ 10.....8 . 0. 1.5 
Stee 1%..... 275 | 11.....8%..... 1.70 
eee: 6 wate y aR ane gwen 90 
Specs oh ae 1.00 ' Full Set of 12-12. 











Cc. WwW. LECOUNT;, 


SOUTH NORWALK, CONN. 





SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 


UNION STONE COMPANY, 


38 & 40 Hawley Street, 
BosTon, MASS. 









A Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
4 and Supplies mailed on appli- 


# cation. Lathes on Trial. 
167 W. Second St., Cincinnati, 0. 


Gielans far Raising Water 


From PONDS, TANKS, QUARRIES, 
MINES, EXCAVATIONS, ETC. 
Also, as BILGE PUMPS FOR VESSELS. 








No. O.—Bench Grinder, 34 in. Arbor. 
wheels to 12 in. diameter. 

Adapted to light grinding, such as tools for wood 
working purposes, moulding Cutters, Bits, Saws 
&c., &e. 


Takes 





PRICH LIST. 




















CAPACITY PER | SUCTION 
HOUR PRICE, AND DISCHARGE] STEAM PIPE, 
IN GALLONS, | PIPE. 
~ 4 . % in. | 2 in. Hand and Lathe Diamond Tools for dressing and 
1200 15 00 1“ | ioe shaping the faces of Emery Wheels. 
1700 20 00 1 a 14g * 
3000 24 00 .;* | a VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. BR. I. 


A. ALLER, 109 Liberty Street, New York. 


HE DUPLEX INJECTOR 


THE BEST BOILER 





NOBLE’S 






Metallic 
FEEDER KNOWN. BELT 
“a _— netie By: £% cas of 
} order. jill lift water | 
ll feet. Always delivers Lacings 







water hot to the boiler. 
f. Willstart when it_is hot. | 
f Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO, 
Detroit, Micn, 








Pat. Mcb. 21 
1882. 


~, Adapted to me- 
dium and small 
ent on re’t’ of 50c. 


48,50,52 & 54 
Randolph St. 














WHY THIS IS PUT HERE! 
interested in raising water or other 
liquids by steam power, we wish to call 
THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
x pe 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


For the reason that if you are NEW . LS M 
your attention to the U 0 ETER, 
penses and repairs, than any other Steam Pum 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 





YyIONNId 13H9NG 


ir 


THAMPTON,MASS. 





CO.EAS 


VALLEY MACHINE 


A Creat Repository of Practical and Scientific | 
Information. 


One of the Fullest, Freshest and Most Valuable 
Hand-books of the Age, Indispensable to 
Every Practical Man. 


JUS’T READY. 


Price, $2, free of postage to any address in the world | 
THE 


) TECHNO-CHEMICAL { 





Buffalo Cupola & Forge Blowers, 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work, 


BUFFALO 
FORGE C0. 
Buffalo, N. Y. 


Send for Cata. 
logue and prices 














) RECEIPT BOOK { | 








Containing Several Thousand Receipts, covering 
the Latest, most Important and most Useful Dis- 
coveries in Chemical Technology, and their Practi- 
cal Application in the Arts and Industries, Edited 
chiefly from the German of Drs. Winckler, Elsner, 
Heintze, Mierzinski, Jacobsen, Koller and Heinzer- 
ling, with additions by William T. Brannt, Gradu- 
ate of the Royal Agricultural College of Eldena, 
Prussia, and William H Wahl, Ph.D. (Heid.). Secre- 
tary of the Franklin Institute, Philadelphia, author 
of * Galvanoplastic Manipulations.” Illustratedby 
78 engravings, in one volume, over 500 pages, 12mo, 
closely printed, containing an immense amount 
and a great variety of matter. Elegantly bound 
in scarlet cloth, gilt. Price, $2.00, free of postage 
to any address in the world. 

(ee A circular of 32 pages showing the full Table of 
Contents of this important Book, sent by mail, free o 
postage to any one in any part of the World who wi 
Furnish his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U.S.A. 

R SCHOOL OF ENCINEERING. 
. : T Haut 

OSE Polytechnic Institute Trrs,tau> | 

$26,000 income from endowment. Mechanical, Civil and Elec: | 

trical Engineering. Drawing and Chemistry. Manufacturing | 

Shops. Send for Catalogue. Address C, A. WALDO, Vice-Prest, | 








—HIiGd DUTY— 


WORTHINGTON ohne tine 


WATER WORKS 


OVER 100,000,000 DUTY 


—-CGUARANTEED— 


SEND FOR RECENTLY ISSUED PAMPHLET 














HENRY R. WORTHINGTON 


NEW YORK CITY. 











AMERICAN 





LTT 





TRADE Tm MABE EREUBERNAN ELE 


PHIL: DELPH| 
eis a 








33 A VALUABLE BOOK for EVERY 


; EAN STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


St., GLASGOW. 30 Cortlandt St., NEW YORK, 


OOT'S NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 


107 Hope 








For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MANUFG. CO. 


—28 CLIFF STREET, NEW YORK.— 


Lv, Main Office 





NEW JERSEY. 


BRANCHES : 


49 NORTH 7th ST., Philadelphia. 
36 COMTLANDT ST., New York. 
60 OLIVER ST., - - Boston, 


2) om 








BUILDER OF 


Henry Warden, 


GERMANTOWN JUNC., PHILADELPHIA. 
| Successor to WARDEN & MITCHELL. 


BOILERS, 
GAS HOLDERS, 
GAS 
GENERATORS, 


NKS, 
STILLS, 
BRIDGES, 
Etc., Etc. 





Hydraulic Riveting Plant and Full Facilities. 











= WEWBURCH WY) 


eveRY DESCRIPT) 


R 
At OF BOILERS 1y ht 


ms Srtten BoieAs ohh IMMEDIATE DELIVERY. 





~HARRIS ON SAFETY BO! aways. € 





HARRISON’S ADJUSTABLE FLUE- mute CUTTER. 


An effective labor-saving tool for the boiler shop. 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO., 
WILMINGTON DEL. 





Manufactured by 











ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET METAL PUNCHES 


screw puncHes, A, L. HENDERER, 
Wilmington, Del 


yy. A YAOHN S.LENC! 


SMOOTH 
E VE~4 Fletcher SN, 


INSIDE & OUT. 

















Experimental and New Machinery for Special Purposes 


BUILT UITDER COoOmwWwTRACST 
EF'rom Specifications and Inwentors’ Designs. 


AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICIIED. COHOES, N. Y. 














A. J. WILKINSON & C0. 


Boston, Mass., 
Makers of the most complete assortment of 


Micrometer Caliters and Fixe Measuring Tools 


TO BE FOUND IN THE WORLD, 
Send for Illustrated Catalogue with Tables, 


Improved \" 
Covered Screw 
Micrometer 


\ Caliper. fi. 





FRICTION 


MACHINIST [Aveusr 7, 1886 


Use hi JENKINS STANDARD PACKING in the 
worst joint you have, and if, after following direc. 
| tions, it is not what we claim, we wit. REFUND THE 





MONEY. 
Our “Trade Mark” is stamped on every sheet. 


- (@&) NX : > 
- : | om genuine unless so stamped. €* Send for Pri 
a7 NDARB: aa) List. “ 
sm OF a, . SENE INS BROS., 
Gey TRA DE MARK ACK 71 John Street, N. Y. 79 Kilby Street, Boston 
13 South Fourth Street, Phila 


nin Teine a Foundry 6o., Oneida, N. Y. 


of all kinds of 241A’ ERED DRILI. 


CHUCKS ES OR 


Capacity Little Giant Improved. | 
ser (‘ATALOGUE, 





ANDu= 








LITTLE Clan 
\MPROVED 


| No. > eaese mend t to 4% inch. 
FOR 


To. STEAM Boien [Jsers. 


d6 ia 3 . 
We want all interested to know that the 


a cbs otor + 
LOWE BOILER 


og Satanee Otol “7 
Is the best wearing boiler ever introduced, and 











WwW ~ WEIGHT | 
60 ibs. Runs 
10x1 and 10x2 

CORUNDUM 

WHEELS. 


THE We york pe 


—_ 
(LIMITED.) 

conditions, the most ECONOMICAL of any fuel. 

and meets the expectations of a LARGER PER- 


THE CHEAPEST 
CENTAGE of its users than any other boiler. 


and Best Made Tool 
Grinder in the 
Market. 
Some LARGE CONCERNS have from FIVE to 
TWENTY of these BOILERS in use, and continue 
to add more. 


Railway, 
Machinists, 
"SEE CUT OF BOILER,.&! 
in Next Issue, and write for 


Engineers, 
HISTORY of STEAM BOILERS, 


Mill and 
Miners 
Which will be sent free to persons mentioning 
this paper. 


- SUPPLIES 
WILLIAM LOWE, 


0,52 John St. 
PATENTEE AND SOLE MANUFACTURER, 


BRIDGEPORTBOILER WORKS 


BRIDGEPORT, CONN. 


BOILER FEED PUMP 


MADE BY 


Ke M. R. MUCKLE, Jr. & C0, 


PRILADELPEA, 


IZES TO SUIT 
STEAM PLANTS, 


UP TO 300 H. P. 


LITTLE GI ANT WATER TOOL ¢ GRIN DER. 





ESTABLISHED 1851. 


THE HORTON LATHE CHUCK. 





Send For CirculaR | ™ ; | | 


NEW HAVEN MANUP’G CO., THE E. HORTON & SON C0, 


New Haven, Conn. Canal St., Windsor Locks, Conn., U.S. A. 


Lathes, 
Planers, 
Shapers, 
Slotters, 


Etc. 
Almond Drill Chuck 


Sr, Soldatall Machinists’ 
{} Supply Stores, 
TLR. ALMOND, 


83 & 85 Washington 
Brooklyn, lh, 














JAMES W. SEE, 
Hamilton, Ohio, U.S. A. 
Acts as Solicitor of Patents, Cav- 

eats, Trade-Marks, Design-Patents, 
Labels, and Copyrights, foreign and 
domestic, reports on questions of 
pate ntability, infringement ete.,and 
serves as expert in patent causes. 

















HODCE’S 


By Universal Ancle Union 
; <\ Angle Unio 





PATENTED. 
Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesaie Arents, 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS. 








DEFIANCE MACHINE Works, Defiance, Ohio, April 16, 1886. 
E. A. WALKER, 75 Laurel St., Philadelphia, Pa. 


DEAR Srr‘—In answer to your enquiry as to how we now like the 

‘Richards Combination Planerand Shaper,’’ we must say that we 
are loth to write the truth from fear of appearing extravagant. All 
that we could say in its favor would be far less than it deserves 
During the three years in which it has been continually in use, it 
has become more and more a favorite with all our mechanics. From 
the time we set it running we have considered it indispensable. Its 
easy adaptability to a wide range of large work enables it to take 
the place of large and expensive planers, and thus its economy is 
abundantly proved. Its availability for very fine work also can 
hardly be surpassed. CHARLES SEYMOUR, Supt. 


Patent Flexible Back Hack Saw for Machinists’ Use. 


Made of best Band Steel. The teeth only 
are hardened by an entirely new process, the 
back remaining soft and flexible. Warranted 
not to break. Send for sample and circular. 
Endorsed by the Pratt & Whitney Co., John 
Henney, Jr., Supt. Motive Power, N. VY. &H. 
R. R. and others. 

HENRY C. THOMPSON & SONS, 


New Haven. Conn. | 51 Leonard. St..N.Y 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 
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MORSE TWIsT DRILL AND MACHINE COMPANY, xe New Bedford Mass 


Manufacturers of 


Morse Patent Straight-Lip Increase Twist Drills 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





BOLLE Tr 


ricki ie FF ears os. 


Will Plane any Length of Plate. 





Tools cut both ways and have independent adjustment, Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 


length so that it cannot be bent or sprung. Three Sizes, 


HILLES & JONES, Wilmington, Del. 





Grinds Drills 
14 to 15gin. 
inclusive. 


 & (ak : 










> THE HOUGH TWIST DRILL 
= GRINDER — 


The SPECIAL CLAIMS made 
for this Tool are its 


Simplicity, 
».Ease of Operation, 
Low Price. 





ANY ONE CAN USE IT. 


——MANUFACTURED BY—— 


», Warner & Hough Machine Go, 


ST. PAUL, MINN. 


Manning, Maxwell & Moore | Tallman & McFadden, 


lll Liberty St., New York. 1025 Market St., Phila, 


S, ASHTON HAND MFG.CO,, 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market 





DROP FORGINGS se sires 


BEECHER & PECK, NE\ NEW HAVE}? HAVEN CONN. 


PECKS Y ORT DROP PRESS. 


BEECHER & PECK, 


OR STEEL 


CONN. 








BAUER’S PATENT 
1 stantaneous, Self-Adjusting and Self-Gripping 
belive AND BOLT VISE. 


No “kit ’ com- 
plete without 














/ a No.1. 
if ¢\ The new 
i (< \ geared Jaws 
H 'o are in great 
{ ! @ | favor. 
\ = ; No. 1 holds 
\ ’ Vo 'to 14" tubes, 
Price $3,00; 
wright 3 Ibs. 
PHinA. Get list. 
Paine, Diehl & Co., 12 Bank St., Phila., Pa. 
W HITE’S FLEXIBLE METALLIC FILLET YG > Ma , 
ow use of Pattern Makers. Sizes 14 to 1 in. eA, 


on oe THE ORIGINAL 
TRADE MARK. 


.L. 
Pipe stalin! A Machine. 


BE WARE OF IMITATIONS, 
enuine without our Trade-mark 


STEAM AND GAS-FITTERS’ HAND TOOLS. 
Pipe Pb on, and Threading Machines, 
for Pipe Mill Use, a Specialty. 
3end for Circulars. VONKERS.N. Y. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particuiars and estimates apply to 


BREHMER BROS. 


Machinists, 


WARD WHITE, 44 N. 4th ST., 

PH ee” 

36!" yr Pay fue 
RGU 2’ ” gy 















P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 














For Reducing and Pointing Wire. 
Especially adapted to pointing wire rods and 


wire for drawing. 


For Machines or information, address the 
manufacturer. 


5S. W. GOODYEAR, Waterbury, Ct. 





i4” ENCINE LATHES OF NEW DESICN, | = 


guaranteed to be equal in material, desi - 1 and 
workmanship to the best ever offere 


No.5 =i, CUTTING g 


ENGEN = 


Will Cut 
Brass 
Wheels E 

to5Inches 4 

in = 

Diameter, ¥ 
Spur, 

Bevel or 
Crown 3 











AND 
STEEL PINIONS 
To 1 Inch in Diam. 


Send for 
D'seription 
and 
Prices. 


GLOAN, CHACE & COMPANY 


289-293 Washington St., Newark, N.J 
BUILDERS OF WATCH AND CLOCK MACHINERY. 


Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 


PRESSES, DIES 


and all other Sheet-Metal Tools. 
A new line of PUNCHING PRESSE\. 
‘y just out 








Send for Catalogue. 





ait + LATRES + BAN “tA 1 “Lanate 





= Slide Rests and Planer Centers, | 








ig a wea Ma 














SAAN ne RPA Tee Af 





L$ STARRETT, || 


Manufacturer of 
FINE TOOLS 
ATHOL, MASS. 
SEND FOR FULL LIST 


























{i hh if lull il ATA PRRRAR TAT TM iM MTT Mn 








IF YOU ONLY KNEW “éoo 


GooD 


ELLIOTT CUTTING OFF TOOL 


You would not sleep until you had 


ordered one. 


STERLING ELLIOTT, NEWTON, MASS. 





au 


E.B. STOCKING, ATTY. 


Opp.Pat.Of, Washington,D.C, 
Send sketch for free report as 


to patentability and new 
book on Patents 





5 


is ~Joorew LEIGHTON D SYRACUSENY 3 


Mrbtititititlipbtil bs 





PALENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTH, 
ANGLE AND 

y, Smee ano TWIST DRILL GAUGE, 

Fine Machinists’ Tools, B. BOSTON, MASS. Send for Circular. 








MACHINISTS’ SCALES 


Pateat End SCALES, 


arison for accurac yith all af oth 8. 
We ingite ody mo Guaran Bend fi - 


COFFIN & LEICHTON, SYRAOUSE, Ni N. Y. 





440 N, 12thSt., Philadelphia, Pa. 





‘\ WILLIAM BARKER & C0. 


u 





Ss 





























: q 

g IRONano BRASS »o Iron and Stee 

49] —— WORKING —— 4 DROP FORGING 

| be A C ii é Ni rg RY 5 3 Of Every Description, at Reasonable Prices. 
| ve THE R.A,.BELDEN C0.,DANBURY, CT. 
| 140 & 142 E. 6th St., near Culvert, \ 
| 7 CINCINNATI, = = = = OHTO. \ | res 

———— srs oo CATALOGUE OF TOOLS 
() > = and Supplies sent free to any address on receipt of ten cents 
sé > = in stamps (for postage). 
2,5: sa Chas. A. Strelinger & Co., Wood Ave,, Detroit, Mich. 
=<” i a 
am.3 & UNIVERSAL RADIAL 
—aese= | — RADIAL DRILLING MACHINES 
Seas f ‘\m=: THREE DESIGNS. SIX SIZE 
as —-= Bp ai MBODY ALL DESIRABLE FEATURES 
So 2: PRICES$450 2 & UPWARD 
=A ae * ASUATEREAL RADIAL DRILL CO 




















ORBES & CURTIS, ™ 1, ORBES’ PAT. DIE STOCK, 


BRIDCEPORT, cT. / Pipe Cutting and Threading 
+ J s 


MACHINES, ETC. 
HYOROSTATIC MACHINERY 





IW.COLBURN & Co.} * 1 ye Gee +r ae 9 
PSTCHBURD uPtASSs) 5 Hoy Sk arty w 
















mone) MAIN Ss wW 
PRESSES, SE en ARC °° INCANDESCENT 
PUMPS, \F vine PRICES LIGHTING "MACHINES. 
PUNCHES, | 





ACIDS, OILS, AMMONIA, 
&c., to examine this UNION, 
which requires no packing, but 
ts always ;eady for instant 
use. When you next order 
Fittings of any Dealer,ask for 
a sample American Union 
to come with them, and it will tell you the whole story, 


or we will, if you write us for particulars. 
bate Danaitin Drill econicpitieee 
PHILADELPHIA, PA. 


*mOyUQ 8TY) JO AVPNIA;) & 405 pues *;ueMrgS!;qQuIse aNOk 
{MOGS YIM S8Uld-784py BujOp uy y8e20,u, uv oyu, OF usdauy NOX jy 


THOR, H DALLETT & C0, 


{3th & Buttonwood Sts,,P4t4~ 


MANUFACTURERS OF 


PATENT 


JACKS, "|e well “Pay the Piper,” 
VALVE 
<i ae : a he aims to pipe well for 
ze: Vault eat STEAM, WATER, GAS, 





iWatson & sillmen, 


~ 204-210E. 48d St., N. 


So 











THE 











. Adapted to rapid work with small} 
ao drills. Its extreme sensitiveness | 

prevents clogging and breakage of 
drills. Has aswitching table with 
attachment. for center drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 













THE EATON, COLE & BURNHAM (0. 


82 & 84 Fulton Street, New York, 


MANUFACTURERS OF 


PIPE CUTTING and THREADING MACHINES 


OPERATED BY HAND OR POWER. 












MACHINE. 
Cuts ¥/" to 2” 


FITTINGS, 


—actory> 


VALVES, PIPE, 
PIPE TOOLS, 


AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 





Bridgeport, Conn. | 


Portable Driling Mast, 


VERTICAL ul 
Radial Drills, Multiple Drills, = 
HAND DRILLS. wr WG 
Send for Illustrated Catalogue. ~ 


The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


Is prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings”? in wrought iron and steel, and furnaces for melting and heating. 


J. C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 
and Zxpert in Patent Causes, 
28 STATE STREET, Room 28, BOSTON, MASS, 

















| 





ss Mitis’’ Castings retain in every respect all the valuable qualities of the wrought iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, General Manager. 
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WILLIAM STLLERS & C05" Southwark Foundry & Machine Co. 


IMPROVED MACHINE TOOLS ror worxixe JRON AND STEEL | 
STEAM HAWMERS, PUNCHES and SHEARS, LATHES, PLANERS, ENGINEERS AND MACHINISTS. 
BENDING ROLLS, BORING and TURNING MILLS, 
DRILL AND TOOL GRINDERS, Ete., Kte. WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA 


Ny} AFTING, PULLEYS, | ANGERS, (1) PLINGS, Pie. | PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANES, 


|| IMPROVED INJECTORS FOR FEEDING BOILERS. || BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO,, 


a= PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO SUGAR MACHINERY, HYDRAULIC MACHINERY. ETC.. ETC, 7 
OFFICE AND WORKS, PHILADELPHIA, PENNA. 


FOX, TURRET & SPEED) fen) = TAT TONG ALLS TANTER Co. Hao 


LATH E $ za | WR Double, Single, Angle- 


' — = ag 29 greene 

B _ i Seren, ——! 1 win oiler, Spacin 
R. gg vie : y ! Hi , Gate. Multiple, | Belt po 
FINISHERS dj. Tere / » Steam-Driven 


TOOLS, 


apt ore cace | So FY) es Punches and Shears 
Sy Bi ah f ys aeaKe, = Hl : _ We ; Over — 


NEW YORK Power Cushioned Hammer. 




















Send for new Catalogue. —= 








Joseph Dixon Crucible Co. Pr cinint, to hola Ce ey 
JERSEY CITY, N. J. | 


any part of the United- States. From 1-4 TO 15,000 lbs. WEIGHT, 
AMERICAN MACHINIST PUBLISHINC CO. True to Pattern, sound, solid, free from blow-holes and of un 
No. 96 Fulton Street, New York. equaled strength. 
Stronger and more po than iron forgings in any position or 
service whatever. 
NEW AND IMPROVED 16” ENGINE LATHE, 40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 


a ‘ — Cross-Heads, Rockers, Piston-Heads, we: pm Mepemetiv es. 
The Muller Machine Tool Company. , Send for Circulars and ——. silicate 
CHESTER STEEL CASTINGS CO., 


179 WEST PEARL ST., CINCINNATI, OHIO. Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa, 














SEND for CIRCULARS & PRICES'| Sgckow’s Patent Extension Jack 


WHITNEY'S NEW RATCHET. 





The best wrecking screw jack made, because of ready adjustment to 
unusual positions. The load can be in almost any position, allowing the 
screw to work freely without the use of packing strips or wedges to give 
equal bearings. A complete carrying or straight jack. Circulars and 
prices on application. 


Legh pag > tl tw " chet le, 1 at tk ’ =D. 
Pe ello ween «| Ca PEDRICK & AYER, Philadelphia, Pa. 


*PAUSTIOd 





‘TYOAMOIT °H 


THE NATIONAL 
FEED WATER 


—=HEATER. 12 Morse, Williams & to, | 


FEEU FIRE 
(Successors to Clem & Morse) | 


‘ALTVIOddS V 


STT1Iad LHOIMdN 


E 
2 
uo 
2 
td 
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& 
ae 
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A brass coil heater supplying . : 
feed water at 210° to 212° Fahr- } Builders of all Kinds of 
enheit by use of exhaust steam 1 7 

Our prices are low and rea- | PASSENGER & FREIGH1 
sonable, and we aim to supply 


the cheapest, best and most effect- i 1 
ive Heater in the market. Six- | Fisaares ’ 
tee sizes. 10H.P.,$20;100 H. i , 

P., $50; 500H P., $600. Iron, aid 


Br iss and Copper Coils and 








Q 
= 
8 
~~. 
= 
= 
3 
= 
= 
g 
a 
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TIV UNV COGI-NEMLTE TINY INGLVA HLA SaZis TIV 


STEARKS MFG. COMPANY 


' cf eet) Bends made to order. 
THE HOLLAND LUBRICATOR, VISIBLE DROP, a Circulars and price lists Office, 411 Cherry St. ERIE, PA. 


Is guaranteed to be: sent on application. 


Pes ret inmarence . ye National Pipe Bending Co. o = - ‘ Works, Teenie 7, * aaa hee from 15 to 100 Horse Power, 


kamaxon §' 
Valve seats, Cylinder New HaAven,Conn. Aa | Boilers < Steel and Iron supplied to the trade or 
and Gove rnor “Valves 4 es , 


of the engines. o GZ PHILADELPHIA the user. Send for Catalogues. 


vices |THE PEERLESS SGI” ven vox one, oe ineny SAW MILLS and GENERAL MACHINERI, 


3 It willinsure more Works at ERIE, PA. 


' speed inthe revolutions | Compound Automatic Steam Damper 
‘ — engine,say from 1 
thus increasing the power Of the engine. to getrozes por Ininate, R E G U L A T (> be . | Ez SS ~ ALL ENGINE C0 
HOLLAND & THOMPSON, 217 River St., Troy, N.Y. core acs >» y 
| CRAIC’S hi | goer \ ERIE, PA. 


if Hy) , Embodying a New 
New "Glass C” Lubricator, "System of Regulation. 
Manufactured by GUARANTEED THE BEST SAVER OF FUEL IN | THE GOVERNOR 
The Craig Sight Feed Lubricating Co. THE MARKET, WEIGHS THE LOAD. 


Has been used six ye ars by 700 of the largest mills 
LAWRENCE, MASS. and firms in the U.$8.; not one giver out. Always | Bend for 


Manufacturers of put up by our own mechanics. Warrunted to keep (j ul 
Sight Feed Lubricators for Lo- | order 5 years. Send for printed testizmmial of large |  UIFCUNAT 


comotives, Stationary, Marine, 
Portable and Pumping 


a ws < A 
En gi nes, ——T SA BS GIISS ESS (pe j Gene ral 


po: com FOR CIRCULAR, 4; ; | ii it Sales Agents We 
SUEESL EUREEE | S.LHOLT& CO na , 2 FZ 
CR ANK Pl ANERS THE PEERLESS GRATE BAR. | incsu0 220. 500, re os = 
Warranted not to Warp, and the Most’ | 288. Canal 8t., Chicago, Ill. J NS on good regulation. Only Engine which 


67 Sudbury St. Boston, Mass, 
Superior Design & Workmanship, Extra Heavy (1500 Ibs.) Durable in Use. | $23 N.2d St., St. Louis, Mo: Sq r ABSOLUTELY HOLDS to constant speed 


. | NSS under all changes of load. An indispensable 
COWS, ANGULAR AND CROSS-TERD, American Steam Appliance C0. bob OO a tes OF \ p chang nin ispem: a 


THE R. A. BELDEN C0., DANBURY, OT. | CROOK, HORNER & CO., Baltimore, Md. _ [Ve L, BICE, 66 Kasota Block, Minneapolis. Minn. 
’ , W. A. SIMMONS & C0., Sole Agents, H. M. SCLPLE, Cor. 3d and Arch St., Phila., Pa.= | A. B. BOWMAN, 823.N. 2d St.,St. Louis, Mo, 
280 Broadway, New York, 22 & 24 .N. 4th St., Phila. | 


oi Q000D PREDGE CO. tururs X.Y. |THE GARDNER GOVERNOR | THE FISHKILL CORLISS ENGINE. 


MANUFACTURERS OF 


Dredges, oat or Machines, Derricks, Etc. Yi IM Over 40,000 in Use. 4 eee oe eee 


ADAPTED To RvERY sryte al q Vertical COnMEDSINg. Ane ines 


PORTABLE STEAM - Specially adapted for and extensively used 
ENGINE, Zz — » fe in large grain elevators. 


Warranted to give satisfac- 2 E ; : — , x Sse = BB O I Lu EK FR =. 


tion or no sale. 
Manufactured by the 


FOR CIRCULARS AND TRICES, ) , ee - ats ; 
noses, Ae Wo eee Fishkill Landing Machine Cr, 
The Garduer Governor Go; S—S—$—SSS Aes x ss | _ FISHKILL-ON-THE-HUDSON, N. Y. 


= ‘ . ees . | — : Fes SS & Send for Catalogue A, containing Tllus- 
—Combined Steam Excavator and Derrick Car.— ' QUINCY, ILL. SS =—=— trated Descriptions and References. 
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NEW TANGYE “BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines, 
12 to 100 H P. for driving Dynamo Machines a specialty. 
ZEB Illustrated Circulars, with various data as to practical 
_ Steam Engine construction and performance, free by 


—— mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


















EE a 


So = 





‘ ; Menten ak ar Ag oork — Sts.,Chicago, Ill. 
t. Paul, Minn. 
sa AGENTS: W.L. T MPSON, 70 Astor House, X. L PRAY MFG. CO., Minneapolis, Minn. 
- KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 








fevek & PHL, 


Iron Works. 


IMPROVED 


Corliss Engine, 


High Pressure, 
— 
(ondensing— 
—( OES aes 
And Compound. 
SS LACE 






PN ‘yanmar | & 








Send tor Circular. 


Kendall & Roberts 
CAMBRIDGEPONT, MASS. 


EASTERN AGENTS, 








THE BECKETT & MoDOWELL MPC, C,, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST., NEW YORK. 


SS enc eeee ee es 


(= SEND FOR ILLUSTRATED. CATALOGUE. 


“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 


GUARANTEED Per Gent:KessGasthan ANY Brakeshorse-power. 


Brake-horse-power. 


ENGINE cu, 



























PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 





MunteaPoLis GH ICAGO New Yo ne 


13 1017 So. Jefferson a: - 














Of any Power and 
Style. SINGLE AND 
DovBLE CYLINDER, 
with improved pat- 
ent friction drums, 
especially adapted 
for bridge building, 
dock building, pi! 
driving,coal hoisting 
quarries, mines, etc. 

J.S. MUNDY, 
Newark, N. J. 
This patent has been 


Fg sustained in U. 8. Courts 
in New York and N. J, 


ATR ENGINE 


The Best and Cheapest 
on the Market. 


FRICTION CLUTCH PULLEYS, 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


D, FRISBIE & CO., 442 Liberty St., N. ¥. 
MACHINERY, 


NEW AND SECOND-HAND. 


12 in. S., 
14 “ 














5 ft. Bed Engine Lathe, New 
5 and 6 ft. Bed Engine Lathe, Bogert new 


it eee Servi in cheap 
6“ 6ft. ae *: Am No Steam. No Water. 
a» Gt ts «Pratt & W hitney. Absolute Safety. No En- 
uv * gf. @ ss * Putnam, not screw gineer. No Pumps. No 
cutting. Gauges. No Liability to 

mS Gh ie ‘* Hewes & Phillips. freeze up. No Regula- 
2 Sit, * : Fitchburg, g.0. tion required. 

Sft. * . « New Haven, g. o. at ae ae ‘EP 
19 10,12,14** ‘cc ‘“ Pond. nearly new. NO EXTRA INSURANCE. 
ao * 10%... * a6 “© Blaisdell, Al. Can be used for any pur- 
be Co 3 ‘* Ames, nearly new. pose where power is re- 
: ty 30 ft. * “ “Ames, new. quired. 
; ~ 12 ft. * ‘* Harrisburg, good. . 7 
16x6 ft T urret Lathe with chasing bar. Cheap Fuel. Cheap 


First Cost. 


- McKinley Engine Co. 


17 Broadway, 
Cincinnati, 0. 


14 in.-20 in. and 83in. Turret Head Chucking. 
on ncte w Machines, Bridgeport. 

“0 in Drill, Prentice. 26 in. Drill, New Haven 
3 ond. Slate’s Sensitive Drill. 
Gang Drill. 

SHAPERS. 


or 


Elliott Drilt 





6in. Gould. 
14 in. Bridgeport. 


*4in. He ndey, 
PLANERS. 

18in x 3 ft., W healer, 
, New Haven. 20 in.x 6 ft., P. & 
Powell. 24 in.x 8 ft., ead 

sia 26 n.x 6 ’ Putnam. 
Pond 34in.x 10 ft, P. & W. 
0, 3 Press, Double Crank, Bliss, nearly new. 
oo In. Squaring x Shear, power, nearly new. 
No. 34 and 4 Press, Stiles 
No. 6 Punch Press, 20 in. Wilder. 
*)40 lb Bradley Cushioned Hammer. 
Lot of miscellaneous Machinery If you do not 


rn W , at you want, write and state what is re- 
rec 


E.P. BULLAYD.14 Dey St., New York. 


12 in Sellers. 
15 & 24in. Wolcott. 
24 in. Bridgeport. 





ALFRED DOLGE (Felt Dept.), 
WRITES TO 
T. R. ALMOND, 83 & 85 Washington St., 


Brooklyn, N. Y. 
[ couptines | 


—YOUR— 

SPLENDID WORK, 
I have used two for months, to the satisfaction of 
every one in my mills. Am putting up the third 
one now, and certainly give them the preference 
over bevelled gears. 


DOLGEVILLE, N.Y 


16x42 in. Bridgeport. 
Winx 4 ft 
4in x6 ft.. 
“6 in x ( x8 ft.. 
32 in x 10 ft., 





ARE 
DOING 
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\MPROVED 


STEAM ENGINES 
' 
*Uu vaRIe™ 
Sizes varying from £ 
30 to 2000 Horse Power. * 
Horizontal or Vertical, Direct . 
Act ing or Beam, Condensing, : 
Non-Condensing or Compound. 
Send for Circular. 
BRANCH OFFICE : p 
Cor. 5th and Chestnut Sts..- 
PHILADELPHIA, Pa. = 





CuHas. A. MOORE, Prest. 


THE ( SONSOLIDATED 
mC ai 


CAPITAL, + 


MARTIN LuscoMB, Treas. GEO.W. RICHARDSON, Supt. 


VALVEC™ 


$100,000. 


MANUFACTURERS. OF 
HE ICKLE- ‘* **Q@AFETY 
ONLY SEATED POP VALVE. 





t#~ Approved by U.S. Board of Steamboat Inspectors. 

Adopted by U.S. Navy in all the Steel Cruisers. 29 
PERLE AE EO NG RLET 

T WILL ALWAYS PAY DEALERS, BOILER- 

MAKERS, AND OWNERS OF BOILERS, TO 

ADDRESS US FOR CATALOGUE AND PRICES 


BEFORE PLACING ORDERS FoR 8G” POP’ aq SAFETY 








S4rsszoou, 111 LIBERTY STREET, NEW YORK, Wozss, Bost, 





staan GAUGES™*® TEMP 


12 = THA LETS, 
I i] 


gle 
M ARTS ARE INTERCHANEERE 
AY BE R. 
ORDERED By NUMB 
\ fe 


STANDARD «”° NARROW 
"A GAUGE. 


ALSO FOR 


“P\ PLANTATIONS, 
GS \ MINES AND 
oe LOGGING. 


fications 
ah 
WHERERINS, 





ae 


T.; ‘JOHN DEVINE, 
Pr LOCO, 


J. <P DICKSON, 
VICE PRES 











THE ALBANY STEAM TRAP Cos 


BUCKET AND GRAVITATING 
TR A PP >. 


~ 6. Automatically drain the water of 
K® condensation from HEATING COILS 
| and return it to the boilers whether 
i the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular. 


7 Albany Steam Trap Co, “J>3py- 


OIL CUPS 


For Engines, Shafting, &c. 
Nilustrated Catalogue Free. 


J. E. LONERGAN & CO. 


Philadelphia, Penna. 




















Gravitating. 





Worcester, Mass. 


W. C. YOUNG & C sy Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


2 BRANDON’S PISTON RING 
ee PACKING. 


By is use a piston is self- 
packed against pressure, this 











WMMYGJ 


Sa 





ae ™ pressure being balanced so as 
WE ARE MAKING bo permit neither the forcing 
A SPECIALTY OF of the rings outwardly, causing 


wear of and c idee. nor 
pean 5 


gnowne he fluid to 
pass 


byt 
For ton or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


A 24-INCH LATHE, 


LOOM 








SEND FOR SPECIAL LIST. 


New and Second-hand Machinery, 


COLD-ROLLED SHAFTING, HANCERS, 
PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York, 


WITH BED ANY 
VICE; IT IS THE 
DUCED, AND THE WORKMANSHIP AS GOOD 


LENGTH DESIRED. THIS LATHE IS DESIGNED 
HEAVIEST OF ITS 

LAT H AS SKILL CAN 
7 SEND FOR on CIRCULAR. 





“Glenwood Station,” 











i f y Yy FOR SEVERE SER- 
SIZE EVER PRO- 
MAKE IT. 








sy Yonkers, N. Y., 
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BROWN & SHARPE MFG. CO. 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCH, R. I. 


This Machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches or dies, straight 
edges, flattening dies, ete , it will prove invalu- 
able, and will produce fine work with little 
expense. 

It will Grind 14’ wide, 26” long, 10” high, 
using a 9’ wheel. 

The countershaft has tight and loose pulleys 
8” diam., 4’ face, and should run about 276 
turns per ‘minute. 

Price includes countershaft, wrenches, etc., 
all complete, delivered F. 0. B. at Providence, 
R. I. Weight, 2,500 lbs. 

We are prepared to furnish this machine 
lengthened,to grind 5 ft. long. Weight, 3,000 lbs, 


[LLUSTRATED CATALOGUE MAILED ON 


No. 3 peleace QRINDIND mACIINE. APPLICATION. 


SPECIAL PULLEY MACHINERY 


36, 50 & 6O inch swing. 








Corning, N. Y¥., April 16th, 1883, 
NILES TOOL WORKS, Hamilton, 0. 

Gentlemen :—We are and have been greatly pleased with thee PULLEW LATHE. ... 
We use it entirely for turning Engine fly-wheels, which must be perfectly true when finished. We 
run three cuts over the face and sides. Such wheels, of course, cannot be turned anything like as 
quick as pulleys. The best we have been able to doisto turm six 42x10 wheels in ten 
hours, This is 75 per cent. more than we were able to do with a heavy 
50 inch Lathe, B. W. PAYNE & SONS. 














agg thsniewadlctri ssa — i geaiatienlylhds CRANES. 
* - ; ™ HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
- New York, Chicago, Philadelphia, Boston. 


SHAPERS, TURRET LATHES? DRILLS 


> [pPmieat [ils os oe [) BULLS. 


a2 * Senned ved 





20 in. 
a i) 


o. 


Lopce, Davis & Co. 


Successors to LODGE, BARKER & Co., 
CINCINNATI, OHIO. 
G2 Send for Prices, IT WILL PAY YOV. 


TWENTY IN. 


LEVER DHILL. 





E. E. GARVIN & CO., 


MANUFACTURERS OF 


EBERHARDT § EMERY ‘Machinists 3 Iron Workers’ Tools. 


TOOL GRINDER. 


WILL 
NOT 
Draw the 


‘ TEMPER 


or 
WET 
THE FLOOR. | 


N 
oO 


wa 


WILL SHIP 


on its 


Merits. 
Warn 10 OULD & EBERHARDT, 


Newark, New Jersey. 


“NOLLIGIHXD SNVATHO MA 


Universal Milling Machine. 
LY UATTIIW ‘TVSHAAIND MAN 


(4a 99g) 


Lathes, Planers, Milling ian and Drills. 
Special Tools for all kinds of manufacturing to 
order, Gear and Rack Cutting, Milling and Index 
Drilling to order. 


Nos.!139 to 143 CENTRE ST.,NEW YORK. 





AMERICAN MACHINIST 


[Avcusr 7, 198¢ 


~ WHITNEY 0, 


Conne Cticut, 


Double Head 
Traverse Drills 


For 54 in., 8 in. and smaller 
holes, 


Revolving Head Drilling 
Machines, 


Monitor Head Lathes and Screw Machines, Screw Slotting and Shaving Machines, Rifling 4 
Spring Coiling Machines.—Price List and Description furnished on Application ‘g siete 


THE BILLINGS & SPENCER CQ, “A? 


U. S. A; 
MANUFACTURERS OF 


BILLINGS’ Drop Forged LATHE DOGS, 


FORGED FROM THE BEsr 
IRON AND STEEL FOR 
THE PURPOSE. 


A Full Line. in Stock, 


top Forging 


OF EVERY DESCRIPTION, 


THE PRATT & 


HARTFORD, 





MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. and 66 in. 
Swing. 








WARNER =| 
SWACEY, | Fl 


CLEVELAND, OHIO. i 


ew Tools 
: N, 


nk ds 


Vertical Mill- 
ing Machine 


- Tnstrated 
Catalogue. 


MASS. 


uick Delivery, 


» 


| La 





New Designs, Q 
Great Variety. 


Hi WGI IN 
Planers, Drills, Etc. 
POND MACHINE TO0L C0, 
Successors to DAVID W. POND, 


WORCESTER, 





on application. 


MANUFACTURER OF 
FROM 16 to 48 IN. SWING. 
‘awe: Mass., U. S. A. 


GEO. W. FIFIELD, 
_|ENGINE LATHES 


Cuts, Photographs and Prices furnished 





GEAR WHEELS AND GEAR CUTTING. 


CG. B. GRANT, 


666 Beverly St., Boston, Mass. 


KEY-SEATING 
‘MACHINES 


20-in. Drills a Specialty, . 
Our Koy-Gesting 1 Machine | 


will save enone 

days’ use to pay first a. 
no shop can afford to do 
without one. We have 
now ready for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-inch 
Drills. Send for Photo. 
and Catalogue, 


Lathes, 


NORTH. BLOOMFIELD, N. "y, Flaners, 


THE BUFFALO STEEL FOUNDRY, supra 


ORDERS AND LORBSSEONOENOE | PRATT & pil Miohal 
LICITED. Proprietors. 


The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 


J. M. ALLEN, PresrpEnt. 
W. B. FRANKLIN, Vicre-PResIDEnNt. 








J. B. Prerce. SECRETARY. 





For New Reduced Price List, Write to 


G.A.GRAY,JR.,& CO. | 
42 E, 8th St., CINCINNATI, 0. 


17 in. 
20 in. 


24’ x24’ 
30’°x30’ 














Hod IVGRW G@IOSD GHAIRZOT AM 


*” 903, 205, 207 Centre Street, corner of Howard, New York. 








